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from solar chronometer to space booster guidance 


The Wheeler Solar Chronometer was designed to indi- 
cate true sun time and longitude, with corrections for 
the seasons and the earth's position. Highly accurate 
though it was, the instrument had the basic fault of all sun 
dials: it was utterly worthless when the sun went down. 
To avoid the possibility of being in the earth's shadow, 
space launch vehicles require guidance systems capable 
of determining positional fixes without solar obser- 
vation. This requires advanced navigational systems of 
unparalleled accuracy— AC accuracy. 

AC is presently modifying its Titan II inertial guidance 
system for application in the Titan III. And AC has 
recently been selected to produce the navigation guid- 
ance system for NASA's Apollo command module. 
Added to these current programs. AC’s outstanding 
performance on the Thor, Mace, Regulus and Polaris 


missile programs and its work in providing navigation 
equipment for manned aircraft have established AC as 
a leader in the field of navigation and guidance. 

AC's ability to design, develop and produce highly 
accurate guidance and navigation 
systems at low cost is unique. 

Put it to work for you. Contact 
Director of Sales, AC Spark Plug 
Division, General Motors, Milwau- 
kee 1, Wisconsin. 



MASTER NAVIGATORS THROUGH TIME AND SPACE 



SPECIFY STRATOFLEX FOR EVERY HYDRAULIC & PNEUMATIC LINE REQUIREMENT 


Stratoflex offers hose, fittings and hose assemblies in a wide range of sizes and types, allowing engineers excep- 
tional freedom in equipment design for aircraft, missiles and ground support systems. Stratoflex flexible hose 
and fittings are available for hydraulic and pneumatic applications in a wide pressure range. High pressure Super 
"T-HP" Teflon 6 and medium pressure Super-T Teflon® hose assemblies are designed for extreme temperature 
applications. High Density Polyethelene hose assemblies are designed for pneumatic applications on ground 
support systems to operate up to 8,500 psi. SF 156 Hose assemblies are designed for special hydraulic and 
engine fuel and oil systems. Hose assemblies shown below conform in every detail to specifications listed. 



FUEL AND OIL 

156001-S-L Hose Assembly 
TSO C53a Type A 4 C 
TSO-C75 Type IA-P S IA-P-F 






inFINity 


Fins, fins, fins. Plain fins, slotted fins, ruffled fins, 
lanced fins, stripped fins. Cold and hot fluid circuit 
fins of different heights, thicknesses, densities and 
materials. UAP can design and build secondary 
surface heat exchangers of the plate-and-fin type to 
meet your precise requirements. We make all types 
of fins in our own plant, and employ our own out- 
standing dip-braze facilities. This shortens lead time, 
gives you better delivery. And to speed design time, 
UAP has programmed a digital computer for an in- 
finite amount of heat exchanger information derived 
from experience and testing, plus engineering per- 
formance data. The computer can quickly indicate 
what type of fin is best for your application in terms 


of pressure drop, heat rejection, weight, size and 
other factors. For details, write ... or phone 
224-3841 today. UAP means United Aircraft Prod- 
ucts. Since 1929 a dynamic, independent company 
in Dayton, Ohio. A name to remember when it 
comes to plate-and-fin heat exchangers. 
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WRIGHT SERVO MOTORS AND ROTATING COMPONENTS 


A. C. SERVO 
MOTORS 


A. C. MOTOR 
TACHOMETERS 


INERTIA DAMPED 
A. C. MOTORS 


A. C. & D. C. 
TACHOMETERS 


D. C. SERVO 
MOTORS 


GYRO 

MOTORS 


GYRO 

SYNCHROS 


GYRO 

TORQUERS 


FLAT 

MOTORS 

STEP 

MOTORS 


PART SIZE VOLTS VOLTS STALL NO LOAD STALL ACCEL 
NUMBER FIXED CONTROL TORQUE SPEED POWER/* RAD./SEC.' 

200633-4 8 26 36CT T9 6200 2T 96400 

200624-4 " 8L _ 115 36CT " .36 9800 3.2 137,000 

200929-2 11 115 50 . 80 6200 3.9 57,600 

2005914 15 115 3 6CT 1.49 4800_ 6.5 33,700 

20D930-2 18 115 40 2.9 4800 14.4 32,800 

PART SIZE VOLTS VOLTS STALL NO LOAD TACH. V/ 1000 TOTAL ACCEL. 

NUMBER FIXED CONTROL TORQUE SPEED VOLTS RPM NULL RAD.;SEC. ! 

20D628-2 8L 115 115/57 .30 6200 26 .20 .015 73,800 

20 0956- 2 8L 26 36CT .36 9000 26 .20^ .015 105 ,000 

2006684 11 115 36CT .60 6200 115 .50 .019 42.400 

20D915-2 15/11 115 36CT 1.24 6000 115 3.4 .019 42.000 

20D916-2 18/ 1 1_ 115 36CT 2.3 4500 115 3.4_ .019 32.800 

200756-2 8-TC 26 36CT .29 6200 26 .50 .020 9,750 

20D673-2 11-TC 115 40/20" .55 5800 115 2.75 .020 6,420" 

20D698-2 15-TC 115 40/20 1.45 4500 115 2.75 .015 12,100 

PART SIZE VOLTS VOLTS STALL NO LOAD STALL DAMPING ACCEL. 

NUMBER FIXEO CONTROL TORQUE SPEED POWER/* OYNE-CM. RAD./SEC. : 

20061 8-2_ 8_ 115 40/20 .33 6200 3.4 40 49,400 

20D605-6 11 115 40/20 .60 6200 3.5 100 32.100 

200594-2 15 115 115 57 1.24 6200 6.0" 750 24,700 

200613-4 18 115 36CT 2.25 4800 9.6 750 26,800 

PART SIZE TYPE INPUT V/1000 IN-PHASE TOTAL LINEARITY TEMP. COMP. 

NUMBER VOLTS RPM NULL NULL RANGE 

200846-2 11 A.C. 115" 3.4 .010 .019 1.0% — 

20D773-2 11-TC A.C. " 115 2.75 — " .015 .05% —55 to i 175 C 

20D981-2 11 D.C. — 5.0 (Ripple 5%) .01% 0-50 C 

200238-3 20 D.C. " — 16.4 (Ripple 5%) .01% 0-50 °C 

PART SIZE TYPE CONTROL STALL NO LOAD THEOR. TACH V/1000 

NUMBER POWER TORQUE SPEED ACCEL TYPE RPM 

659740 "24 Shunt 58 41 7000 24,000 None — 

659741 25 Shunt 94 80 7100 19,000 None — 

20D530-2 24 Shunt 0.4 7.0 6600 4.000 D.C. 16.5 

2586866 24 Series 88 42.5 8000 22,000 A.C. .33 

PART SIZE TYPE INPUT CURRENT/* INPUT SPEED STALL 
NUMBER VOLTS (RUN) POWER TORQUE 

20D793-2 9 Hysteresis 115 .049 5.5 24,000 .11 

20D972-2 14 Induction 115 .066 5.5 22,000 .37 

20D261-2 17 Induction 115 .052 6 22,200 .74 

20D44-2 35 Induction 115 .19 18 " 23,500 3.23 

PART SIZE TYPE ROTOR ROTOR STATOR STATOR ERROR 

NUMBER VOLTS CURRENT MAX. VOLTS VOLTS/ DEG. MINUTES 

20D755-2 20 Transmitter 115 .016 1 3.2 — ±30 

20D906-2 23 Transmitter 115 .055 12.1 — 3 total 

"20D107-2 23 Linear Trans. 57.5 .063 16^5 .20" - 

20D812-3 30 Transmitter " 115 .025 11.8 — ±12 ~ 

PART SIZE VOLTS VOLTS POWER POWER STALL 

NUMBER FIXED CONTROL FIXED CONTROL TORQUE 

2 0D759-2 20 115 50 17 L95 .54 

20D676-4 32 115_ 9 7 .015 .08 

20D675-2 32 115 115 25 25 8.7 

PART SIZE VOLTS VOLTS STALL STALL NO LOAO SPECIAL FEATURES 
NUMBER FIXED CONTROL TORQUE POWER SPEED 

20D4 32-2 50 200 100/50 62 14.7 3600 _2.^ PM Alternator^ 

20D461-2 70 200 100/50 520 75 5200 2* PM Alternator 

20D895-2 100 200 (3-*)"" 250/300 180/220 1040/510 2 speed motor 

PART SIZE TYPE VOLTS/* STALL WDG. RES. STEPS/SEC. MAX. 
NUMBER TORQUE OHMS 

20D949-2 8 PM 52CT .40 576 250 @ 45° 


NOTE: 


All data are nominal values at 25°C with unit temperature stabilized, 
except speed and torque (minimums), and current (maximum). Torque 
is given in inch-ounces. Power is in watts, current in amperes, voltage 
and tach nulls in volts (either r.m.s. or d.c. as applicable). Size is 
maximum case diameter in tenths of inches. This information is for 
reference only; obtain official drawings for specification purposes. 
This is not a complete listing of available designs. Electrical char- 
acteristics can be readily modified to fit a specific application. 
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MATERIALS IN SMALL-DIAMETER TUBING 


Design Guide to Superior Tubing 

Your basic reference on Superior 
tubing. Covers all principal analyses 
in carbon and alloy steel, stainless, 
nickel and nickel-base alloys, nickel- 
iron alloys, copper-base alloys, glass 
sealing alloys, reactives and rcfrac- 
tories. Gives size limits for each analy- 
sis; spells out tolerances, tempers, 
straightness, lengths. Thumbnails 
applications foreach materials group. 
Request Bulletin No. 43. 


Materials Groups 

Superior Stainless Steel Tubing; 

30 analyses, including 300 and 400 
Series. Highlights Superior special- 
ties such as large-OD thin wall tubing, 
aircraft hydraulic tubing. Exhaustive 
technical data, plus practicalities of 
selection, application, fabrication. 
Catalog No. 22. 


Superior Carbon and Alloy Steel 
Tubing: Gives analyses, sizes offered 
in low- and medium-carbon steels, 
alloy steels, tool steels, diesel fuel- 
injection-quality steels. Complete 
data on temper, mechanical prop- 

tips on working and joining; review 
of Superior specialties, including 
shaped tubing. Ask for Catalog 31. 


Superior Nickel and Nickel Alloy 
Tubing: Treats standard and special 
analyses — 200 Series. Monels' and 
Inconels. Incoloy, 1 Duranickel,' Ni-O- 
Nel. 1 Covers tolerances, sizes: chemi- 
cal. mechanical and physical prop- 

sections on selection and application 
and Superior tubing specialties — 
Bourdon, thermocouple, cryogenic, 
heat exchanger, thrust chamber, 
chromatographic. Catalog 13. 


Superior Super Alloy Tubing 

(a Super Alloy is defined as a metal 
having I OOO-hr. stress rupturestrength 
at I200°F at 25,000 psi min. stress, 
combined with resistance to oxidation 
and other corrosion): Includes Type 
316, Hastelloy C ! and X, 2 Haynes 
25, 2 Inconel Alloys 702' and X-750,' 
A-286,' Waspaloy. Bulletin 71 gives 
short-time tensile properties at ele- 
vated temperatures; also stress rup- 



Other Aids for Materials Engineers 

Superior will gladly furnish you separate technical literature 
on any of these tubing materials and products: 



Tubing Materials 

Beryllium copper 
Tool steel 

Ni-Span C' 

Carbon hydraulic 
Leaded C-I02O 
Titanium, titanium alloys 
Zirconium, Zircalioy 
A-286 

PH 15-7 MO' 

Columbium 

Tantalum 

Products 

Needle tubing 
Capillary tubing 
Diesel fuel-injection tubing 
Super pressure tubing 
Stainless waveguide tubing 
Tapered tubing 


New Literature on Small Tubing 

Long Length Tubing— Data Memorandum No. 31: 

Covers Superior capabilities in lengths up to 1500 ft. Specifies 
length limits for various ODs in carbon and alloy steel, 
stainless, nickel and nickel alloys, others. 

Superconductive Wire— Data Memorandum No. 3: 
Latest information on Superior Cb.iSn-core superconductive 
wire 3 now available in 10,000-ft. minimum lengths and longer 
— and ductile enough to wind around a V4-in. core without 
breaking. 

Molybdenum and Molybdenum Alloy Tubing— Develop- 
ment Preview 301 : Report on state of the art in small-OD, 
high-quality seamless moly tubing as drawn by Superior. 
Properties, availability, fabrication techniques. 

Inconel Alloy 718 Tubing— Data Memorandum No. 33: 
Latest addition to Superior Super Alloy family. Unique in 
that it can be age-hardened immediately after welding — 
without intermediate anneal. 

AM 350 (Weldrawn 2 ) Tubing— Data Memorandum 

No. 32: This chromium-nickel-molybdcnum stainless tubing 
combines the corrosion resistance and formability of the 
austenitics with the strength and hardness of straight chromium 


Maraging Steel— Development Preview 302: 18% Nickel 
(300) maraging steel. Maraging gets its name from martensite 
and age-hardening. Principal advantage of this material is 
yield strength up to 300,000 psi. 


Tomorrow's tubing technology— today 
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TOTAL PERFORMANCE of military aircraft and missile 
systems depends on component performance and reliability. 
For rotary power functions, hydraulic damping and vibration 
control, leading airframe and missile contractors specify 
Houdaille hydraulic equipment. 



FLUTTER DAMPERS — An original Houdaille design, these 
compact rotary vane-type dampers offer the best solution to 
high-frequency vibration problems on aircraft control surfaces. 
Applications include the Republic F-105 and McDonnell's F-4H 
and F-101. 



VISCOUS SHIMMY DAMPERS — The shearing action of highly 
viscous fluid provides effective shimmy damping, with 360° 
rotation, on all types of castering landing gear. The Sikorsky 
S-64 "Flying Crane" and Vertol V-107 II and HRB-1 utilize 
Houdaille viscous dampers. 


& Jfjl 



CONTROLS DAMPERS — For a variety of control system 
applications, these specially engineered units provide positive 
hydraulic damping for such functions as elimination of stick 
vibration and feedback, and limiting of pilot control input. 
Shown are the stick damper for the Kaman HU2-K and other 
typical designs. 



HYDRAULIC ROTARY ACTUATORS— Designed for direct 
rotary torque output, without linkages or backlash, Houdaille 
actuators perform such functions as powering airborne radar 
scanners and raising and lowering radar antennae on mobile 
missile launchers. 


WHETHER YOUR PROBLEMS involve airborne hydraulic appli- 
cations or ground handling systems, look to Houdaille for the 
answers. Write for our descriptive booklet showing Houdaille’s 
complete facilities and products, or send details of a special 
problem to . . . 



HOUDAILLE 

HYDRAULICS 


...PROVEN BY PERFORMANCE IK 

AIRCRAFT 
AND MISSILE 

APPLICATIONS 


—Houdaille "HI 
Industries, Inc. 

BUFFALO HYDRAULICS DIVISION 

500 EAST DELAVAN AVENUE • BUFFALO 11. NEW YORI 



CONTINENTAL COPPER & STEEL 

INDUSTRIES, INC. 

BRAEBURN ALLOY STEEL DIVISION, Braeburn, Pa. 

1FFICES: CHICAGO . CINCINNATI ■ CLEVELAND • DETROIT 
APOLIS . LOS ANGELES . MILWAUKEE . NEW YORK 
MIAMI . PITTSBURGH - WORCESTER • YOUNGSTOWN 


Braeburn's new vacuum consumable elec- 
trode melting furnaces are opening new 
vistas for the super critical metal user. Brae- 
burn's long recognized capabilities as a pro- 
ducer of the foremost quality high speed and 
hot work tool steels are now extended to users 
of high temperature metals, super strength 
steels, special stainless and heat resisting 
grades. The most modern furnaces for the 
production of these special alloys are now in 
operation at the Braeburn plant. 

Write or call your nearest Braeburn sales 
offices for your Braevac bulletin on vacuum 
melted alloys. 


BRAEBURN 
announces new 
facilities for 
vacuum arc 
melted alloys 


Ultra-Clean Metals for 
High Temperature or 
High Strength Applications 
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WHERE THERE’S PROGRESS, THERE’S PLEXIGLAS 



Blade turns PAYMOVE R 
into effective snow fighter 

With only a minimum investment for this straight 
snow dozing blade, you can convert your present 
PAYMOVER tractor into a dual purpose machine 
that will serve as one of the basic tools you need 
for winter maintenance. 

Existing Models T-225SL and T-300SL pay- 
mover towing tractors can be turned into 
effective snow fighters in 1 5 minutes time, simply 
by adding the special snow dozer attachment. 
These units can travel at speeds up to 20 mph. 
to help keep ramp and loading areas open and 
avoid costly delays of disrupted flight schedules. 

This blade is 50" high, has vertical hydraulic 
control and clears a 20' path over apron and 
ramp areas in one sweep. It is specially designed 
to retain its snow load through a unique tumbling 
action that keeps side spillage to a minimum 
id eliminates the need for additional passes. 

special tripping mechanism permits the bot- 
im of each side plate to follow ground contours. 
This allows working over uneven surfaces with- 
out reducing travel speed. 

The complete line of paymover towing trac- 
tors includes sizes up to 35,000 lb. drawbar 
class and smaller units (as low as 3,000 lb. 
drawbar) for all types of towing, pushing and 
other prime mover work at terminals. Call or 
ite for complete information. 
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Two ways to get aerospace 
workstands and scaffolding 


1 

First find someone locally who 

2 

Call Patent Scaffolding’s 

can recommend and design 
custom-made equipment that fills 
your needs. Someone with plenty 
of aerospace experience, who can 
really understand your problem. 
This may take a few weeks and 
cost plenty. Then find an outfit 
who can fabricate the scaffolding, 
or hire the people yourself and 
buy them all the equipment 
they’ll need. This may take 
another few months, and it could 

Aerospace Division. 

cost a fortune. Then, after a few 


tries and some backing and 
filling, you’ll get some 
workstands or scaffolding you 
can depend on. Maybe. 




Call us and you’ll get exactly what’s 
needed, fast— at lowest possible cost. 
Send for a copy of our booklet showing 
a dozen typical aerospace jobs we’ve 
done lately, from missile access plat- 
forms to special submarine and ra- 
dome erection scaffolding; from aircraft 
workstands to microwave towers. Bul- 
letin G216 is yours for the asking. 

AEROSPACE 
O DIVISION 

THE PATENT SCAFFOLDING CO., INC. 


MILLIWATT CLOCK: 


■ Standard resolutions '/, to 8 set 

■ Accuracy . 13 ; and .0156 

■ Various codes and bit rates lor 
telemetering and magnetic tape 

■ -50°C to +t00°C Operating 

■ Qual'tested by DI/AN 


THREE MORE 
FOR SPACE 
FROM DI/AN 

available now — from production 




■ No loss of address or data with 
power failure 

■ I - 5 milliwatt standby power 

■ As small as 12 cubic inches 

■ Read/Restore (non-destructive read-out) 
Clear/Write or Read/Write Modes. Split 

or Complete cycle 

■ — 55“C to +!00”C Operating 

■ Qual-tested by DI/AN 



srwjsssr 

■ A% accuracy 

■ — 55°C to +95°C operating 

■ Qual-tested by DI/AN 


•HISTORY: NO ONE (repeat, no one) comes close to match- 
ing DI/AN's history of reliability in magnetic logic equip- 
ment for space. Proof: The operating history of these de- 
vices (and their predecessors) approaches a million hours 
in over 30 different aerospace programs with no known 

RELIABILITY: This, mind you, is a record of actual use of our 
clocks, timers, counters, miniature memories, etc. The 
record is supported by two life tests of the individual mag- 
netic Core-Transistor Logic modules (CTL’s), with which 
these equipments are made. The Tests have logged 3 y, 
million module hours over 5 years — no failures, and 1 y, 
million module hours over 2 years — no failures. These num- 
bers are for complete logic elements — but compare them 
with numbers for single components! 

THE KEY to this history and reliability: The unique advan- 
tages inherent in CTL magnetic logic design: low power. 


few components, non-critical semiconductor parameters, 
no incremental flux states, resistance to radiation and to ex- 
treme temperatures. Plus, extraordinarily high, fully cabled 
circuit density. (Over 10,000 high-logic-power CTL's per 
cubic foot.) 1000 CTL’s make a parallel GP computer. 
SHORT DELIVERY: One type of magnetic logic element is 
used for all functions — function determined by intercon- 
nections. New equipments are built with almost no elec- 
trical engineering time required. Product line units illus- 
trated above are available on short delivery from current 
production. 

WRITE FOR DATA SHEETS and special report on "MAG- 
NETIC LOGIC IN SPACE - A REPORT ON HISTORY AND 
RELIABILITY". 

ALSO AVAILABLE: Literature covering three other Dl /AN 
product areas ■ Magnetic Logic and Register Modules and 
cards ■ Standard Core Memories ■ Data Systems. 


Di/An Controls, Inc. at an 


7-AV 8-7700-' 






Electro- and Hydromechan- 
ical for missile, aircraft and 
ground support applications. 


ASK FOR DATA SHEETS 




Dynamic— submerged and 
line mounted— AC, DC and 
other drives. ASK FOR 


DATA SHEETS 

DIVERSIFIED 




AIR CONDITIONERS 


Cooling and heating sys- 
tems for aerospace and 
ground support equipment. 




ASK FOR DATA SHEETS 

CAPABILITIES 


ADEL 

DIVISION 

GENERAL METALS ' 
CORPORATION 

BURBANK, CALIF. /HUNTINGTON. 





APEX Military 


ulated in Spec. MIL-J-6193A, Class 2, Standard 
Drawing MS-20271 (Heavy Duty) and Class 1, 
Standard Drawing MS-20270 (Light Duty), as 
indicated in Qualified Products List QPL-6 193-2. 

SPECIAL UNIVERSAL JOINTS, IN ALL CORRESPOND- 
ING SIZES, MANUFACTURED TO SAME SPEOI- 


BALANCED DESIGN 

High axial and torsional strengths. 

High strength-weight ratio per size. 

Minimum maintenance attention. 

No replacement during anticipated service life of 
airplane on most applications. 

High mechanical efficiency, low wear. 

Low torsional deflection. 

Not adversely affected by Brinelling or fret corrosion 
under shock loads or vibration, or by operating 
overloads. 

Nominal Sizes : 54” through 1J4" 
PERMANENT LUBRICATION 

Working parts enclosed in covers especially adapted 
for service in heat, cold, ozone, oil, etc. 

Sealed, Lubricant-Retaining Covers 
provide a supply of lubricant in excess of actual 
requirements, for long service periods. 

-Excliidj dirt; sustain lubricating film in bearings. 
Provide high resistance to vibration, offer vibration 
dampening. 

-fcaereasc heat dissipation; eliminate corrosion. 
Write For Catalog 38 




Filament 

Winding... 


What do these have in common? 
They are all products of the world's 
leading Filament winding Facility. A 
pre-programmed hydraulic servo mech- 
anism is the basis oF the BS&B de- 
veloped Filament winding machines 
which maintain exacting tolerances 
and insure repeatability and reliability. 
Assembly areas are dust Free. Tempera- 
tures and humidity are rigidly con- 
trolled. Extreme versatility eliminates 
size limitations previously imposed on 
filament-wound structures. 

BS&B Filament winding production 
Facilities include 120,000 square Feet 
oF security controlled manufacturing 
area. Additional space with unlimited 
primary utilities is available for con- 
tinued expansion. The plant is com- 
pletely accessible by air, rail and inter- 
state motor freight. 


FILAMENT STRUCTURES DIVISION 

BLACK, SIVALLS & BRYSON 
Industrial Air Park, Ardmore, Oklahoma ,j 


TYPE 1307 FUEL CONTROL IS 



YET- 

LOW IN WEIGHT 


AND COST 


engines on the record-setting F4H aircraft 
have Woodward controls which quickly and 
accurately sense and act upon the slightest 
input variation. 

Type 1307 Fuel Control on the F4H is a 
striking example of the capability of a com- 
pact precision control to meter fuel precisely 
under swiftly changing conditions. Write to 
Woodward for your aircraft governor needs. 
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Between the chronometer and Doppler lie 228 years of man's attempt to 
mark an accurate track of his coming and going over the earth, and of his 
immediate position on its surface. Canadian Marconi Doppler provides a 
new measure to the navigator's art preceded by the astrolabe for latitude, 
compass for direction, sextant for position and chronometer for time. With 
the compass, CMC Doppler gives the art all these simultaneously, without 
human error, in the most accurate and reliable system used today. CMC 
designs and manufactures Doppler for '‘I” and "J" bands, Lat/Long and 
Along and Cross Track Computers, as well as Indicators. CMC Doppler is 
applied to commercial transport, aerial survey, military transport, anti- 
submarine warfare, helicopters, V/STOL aircraft and supersonic aircraft. 





“You get 



ACTION 


at brooks & perkins” 



Investigate the potential of a career with Brooks 


; 4 Perkins— An equal opportunity employer 


*mi 


What you can do with General Electric’s 
versatile RTV silicone compounds 

SILICONES . J i j I 7 r 1 C no TP cnnPTP 

hh to insulate, seal ana mold from —150 b to 500 b 





GENERAL ELECTRIC 






...another example of Caterpillar capabilities at work 


When Caterpillar Research Engineers talk about this proj- 
ect, they call it VHO. 

Officially, it's a research project to design a family of 
four Very High Output engines for the U. S. Army Tank 
Automotive Command. The family goal: delivery of more 
working horsepower per inch of displacement than any 
compression-ignition engine now available. Horsepower- 
to-weight ratios will be in the gas turbine range. 

Current design indicates a realistic initial target of 
80 HP from each cylinder at 2800 RPM. This is without 
revolutionizing engine structure or creating highly so- 
phisticated aspiration methods. 

Even in the design stage, family likeness is certain. 
Of the 194 major parts needed for the entire family, only 
30 parts have single usage and 164 are used in at least 
two models. 

Because of this high interchangeability, vehicle de- 
signers won't be hampered by a single engine configura- 


tion. They will be able to arrange external accessories on 
these 4.5 x 5.5 bore and stroke engines to suit the vehicle 
. . . without adding parts to the logistics system. 

The VHO research program demonstrates another of 
Caterpillar's capabilities in the area of military vehicles 
and engines to power them. 

If anyone knows how to squeeze a thundering herd of 
horsepower into a military compression-ignition engine- 
or create a highly specialized piece of ground support 
equipment— Caterpillar does. To find out just how far 
Caterpillar's abilities range, contact Defense Products 
Department, Peoria, Illinois. 


CATE RP I LLAR 




THE ANSWER IS SCREEN PRODUCTS SP-2105 HYDRAULIC FILTERS 


Sometimes a filter element doesn't get changed 
when it should, and no harm is done when dirty 
oil bypasses the filter and circulates through the 
hydraulic system. 

But, some applications are critical . . . especially 
in the aerospace field. 

If you've been working to the MIL-F-8815 spec, 
you’ve had little choice, until now. NOW there's 
Screen Products Division's SP-2105 hydraulic 
filter series, featuring a THERMO-MESH*™ 
throw-away filter element (more economical in 
time, dollars and performance than cleaning a 
dirty element). THERMO-MESH provides absolute 
filtration down to 15 microns, with greater dirt- 
holding capacity and higher working temperature 
than other wire mesh units with the same micron 
rating. And the SP-2105 is available without 



bypass-, the rugged filter element is designed 
to withstand full proof pressure (4500 psi) with- 
out collapse. 

Further filtration insurance for critical applica- 
tions is Screen Products PRESSUR-GARD*® dif- 
ferential pressure indicator which reports a dirty 
filter element through a visual signal when dif- 
ferential pressure build-up reaches a predeter- 
mined level. 

A variety of sizes, styles, and seals are available 
in the new SP-2105 series, and many sizes use 
the same THERMO-MESH element, reducing re- 
placement inventory. 

If you're dealing with really critical filtration 
problems, you'll want to know more about the 
SP-2105 series. Ask for Technical Bulletin FA-300 


Patent pending 

SCREEN PRODUCTS DIVISION • CONTINENTAL COPPER & STEEL INDUSTRIES, INC. 
P.0. Box 430 • Caldwell, New Jersey 07006 

West Coast Representation By: Permanent Filter Corporation • A subsidiary of CCS, Compton, California 


CM 
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CAMERON PRODUCES WORLD'S LARGEST CLOSED-DIE FORG- 
ING FOR TITAN lll-C STANDARD SPACE LAUNCH VEHICLE 


it design specifications of United Technology 
re forged with one heat and one stroke on 


Forged for Thompson Ramo Woolridge, Inc. to me 
Center. These SEVEN FOOT diameter nozzles a 
Cameron’s 20,000 ton closed-die forging press. 

Cameron produces forgings of unmatched quality and configura- 
tion by using the most advanced techniques available in the 
forging industry. Cameron’s completely integrated facilities in- 
clude steel melting, vacuum degassing, vacuum arc melting, 
forging, heat treating, and rough machining, giving customers 
the benefit of an undivided responsibility for quality and delivery. 
You too may have a requirement for a “ONE RESPONSIBILITY” 
forging. Call, write or come by. 





20,000 Ton Forging Press 


a A Why do more government agencies 
J come to MPO for their films than 
anywhere else? 

Simple. MPO has a staff of produc- 
9 tion and camera crews that already 
" have security clearance. MPO has 
the experience that makes the film crew 
part of the project team. MPO has the world's 
most modern motion picture studio center. 
MPO is ready to shoot anywhere in the world. 
MPO makes films for the U.S. Army, Navy, 
Air Force, NASA, FAA, Bell Labs, Ford, GM, 
Eastman Kodak, U.S.S. and many others. 
Want an estimate? Want to talk about films? 
Want a brochure describing our new studios? 
Write or call Andy Gold. He's in charge. 



BEIL LABS — “TELSTAR" U.S. NAVY — "POLARIS ' 1 NASA — "PROJECT RELAY" U.S.S. — “WORLD'S FAIR" 


Special Projects Division, MPO Productions, lnc./222 E. 44 St.. N.Y. 17, N.Y. /Area code (212) TN 7-8200/also in Detroit, Chicago and Hollywood 






INLAND D-C Torque Motors 


Inland provides a complete line of compact d-c 
torque motors for direct drive servo positioning. 
High-torque output, low-power input and high 
angular resolution are offered in distinctive, space- 
saving pancake shape. 


REPRESENTATIVE RANGE OF INLAND D-C TORQUE MOTORS 


POWER INPUT 
FOR PEAK DIMEN- 

PEAK TORQUE TORQUE SIONS 0.0. 
TYPE AT STALL WATTS @ 25"C INCHES THICKNESS 


Exclusive commutator and brush rigging design. 
Complete range from 0.1 to 3,000 pound-feet. 
No gear backlash or other gear train problems. 


Inland Amplifiers, rotary and solid 
state, are available for systems use 
with Inland torquers. The 100- 
watt solid state d-c amplifier, 
shown here, is the first of its type 
packing high power output in a 
hermetically sealed can only 2%" 
x 3% 6 " x 2#*. 

For complete data write Inland. 
Dept. 9-4. 



T-1321 20 oz.-in 

T-2136 35 oz.-in 

T-2108 60 oz.-in 

T-2907 .85 lb.-ft 

T-4006 1.8 lb.-ft 

T-5106 2.7 lb.-ft 

T-5703 7.0 lb.-ft 

T-7202 11.0 lb.-ft 

T-8001 25 lb.-ft 

T-10001 35 lb.-ft 

T-10004 100 lb.-ft 

T-18002 300 lb.-ft 

T-18004 900 lb.-ft 

T-36001 3000 lb.-ft 



57 1.94 .50 

42 2.81 .63 

32 2.81 1.00 

79 3.73 1.09 

100 5.13 1.25 

86 6.25 131 

246 7.20 1.63 

327 9.00 1.63 

925 10.50 2.63 

620 13.69 4.30 

1020 12.75 5.75 

1300 26.63 5,82 

4330 26.50 10.56 

7400 45.0 10.25 


INLAND MOTOR '"SI ' % 



UNCOVERING 

THE 

UNKNOWNS IN 
TEMPERATURE 
CONTROL! 



ON THE JOB W/TH A GM HARR/SON RESEARCH ENGINEER 
Six months' work may be riding on the results of the dial. The machine— 
a mass spectrometer— detects and measures inconceivably small leaks 
by helium emission. The man— a GM Harrison research engineer- 
charts the course of new heat exchanger design. 

At GM Harrison, there’s plenty of room for his curiosity to operate. 
But he's a practical engineer, too. His "way-out" explorations are down- 
to-earth evaluations! He proves his ideas in practice as well as on 
paper, in costs as well as theory. His research emphasis is on the 
development of ideas to improve the efficiency and reliability of today's 
temperature control equipment as well as tomorrow's. 


In addition to product development and improvement, he and his asso- 
ciates are always a rich source of technical information and assistance 
in the fields of marine, industrial, nuclear, automotive and aero/space 
heat transfer. Good reason to look to GM Harrison for your next 
temperature control solution. 



fARRISOJV 


F, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


iENERAL MOTOI 





TURBOPROP ENGINE FOR LIGHT AIRCRAFT 
AIRESEARCH MODEL 331 



This 600 horsepower turboprop engine is designed to power the new generation of light, fixed wing aircraft 

for both civil and military applications. • The Garrett-AiResearch TPE-331 has a specific fuel consumption of .62 
pound per shaft horsepower-hour, and a weight to power ratio of .45 pound per horsepower. The engine has a 

response rate from flight idle to full power of approximately 1/3 of a second. A military version has been 
designated the T76 by the U.S. Navy. • Designed specifically as a prime power plant, the model 331 is backed 
by the company's experience in producing over 10,000 gas turbine engines. A unique offset gearbox permits 
flexibility of application while a straight forward induction system minimizes installation costs. Opposite output 

rotation can be made available, and controls are adaptable for a prop governing, beta, or combination system. 
• The Model 331 engine is programmed for additional performance growth. The turboshaft version (TSE-331) 
has been flight tested as a power plant in rotary wing and vertical lift vehicles. 

Please direct inquiries to the Phoenix Division. 

AIRESEARCH MANUFACTURING DIVISIONS 





BPR SERIES 

BACK PRESSURE REGULATORS 


GD90B, GD100B, AND GD200A 



GD61C AND GD80A 

SERIES GAS-0-D0ME REGULATORS 

Models In bronze 

Flows to 1500 scfm ” 8 

panel mounting provisions 
Bulletins R46, R48, R53 



vicioR High pressure gas controls 


Victor high pressure gas regulators are cleaned, assembled, tested and 
packaged under carefully controlled conditions to insure maximum product 
reliability. 

Regulators shown here are typical of the available models covering a 
range of pressures to 10,000 psig and capacities to 80,000 scfm at -67°F 
to +160°F. Other types, sizes and modifications for special applications 
available upon request. Write for Regulator Inquiry Form 361-B. 



Vicloft Equipmeni Company 

844 Folsom Street, San Francisco 7 
3821 Santa Fe Ave., Los Angeles 58 • 1145 E. 76th St., Chicago 19 


Victor "clean" room insures maximum cleanliness 
to meet military and missile industry requirements. 




MORE OF THE NEWEST AIRCRAFT FLY WITH 
CHATHAM TRANSFORMER-RECTIFIERS THAN 
WITH ANY OTHER POWER SUPPLY 






CHATHAM ELECTRONICS 


LIVINGSTON, N.J.TWX: 201-992-7350 
DIVISION OF TUNG-SOL ELECTRIC INC. 


Researched, developed, manufactured 
and tested ... in house by Brunswick 



E> 

O 


m J MAKES YOUR IDEAS WORK 0 f 

Dimmwim 





Sinclair keeps ahead - 
to keep aviation ahead 


Keeping up with aviation’s progress is a pretty hard 
job these days. Keeping ahead is even harder... 
but Sinclair Research takes pride in doing it. 

From this research-for-progress have come many 
products of great help to aviation — Sinclair higher- 
octane fuels which gave piston engines greater 


power— Sinclair jet fuels which jets used to break 
the sound barrier— special Sinclair lubricants which 
helped to put man into space. 

Sinclair Turbo-S Oils are among these fine prod- 
ucts. Major airlines rely on Turbo-S Oils by Sinclair, 
a leading supplier of quality aviation products. 



SINCLAIR AVIATION OILS 


10 FIFTH AVENUE, N 







in aerospace 
hydraulic pumps. . . 


the PISTON 
makes the 
difference 



There’s no room for failure on 
aerospace flights . . . that’s why 
PESCO’s piston pumps are built 
to run at high speeds for long 
hours at extreme temperatures. 
PESCO’s spherical pistons, with 
line contact rings, maintain zero 
bore clearance for the life of the 
pump . . . keep efficiencies high at 
fluid temperatures from —65° to 
700° F . . . make pumps relatively 
insensitive to contaminated fluids. 
No PESCO pump has ever seized 
during more than 25,000 hours of 
operation on aircraft and missiles. 
For your piston pump requirements, 
using either fuel or hydraulic oil, 
look first to PESCO. 







A new propellant concept for high performance 


"Thixotropes”— in rocketry, gelled propellants that flow like 
liquids when pumped or pressurized. Why thixotropic pro- 
pellants? Improved safety, design simplicity, but most 
important, increased rocket engine performance. Gelling 
is one practical way to suspend high energy metallic par- 
ticles in moderately energetic liquid propellants, particles 
which substantially boost propellant bulk density and spe- 
cific impulse for many current and planned applications. 

Thiokol’s Reaction Motors Division is spearheading 
progress in all phases of thixotropic engine technology. 
Under Air Force and other hardware-oriented programs, 
key rocket system components are being designed for, and 
evaluated with, gelled propellants containing metal addi- 


tives. Parallel research and engineering studies are explor- 
ing advanced Thiokol concepts in simple, ultra-high 
performance propulsion based upon a unique family of 
gelled "heterogeneous” propellants. 


“7 TiCoAcoC 

CHEMICAL CORPORATION 
Bristol, Pennsylvania 
Rocket Operations Center: Ogden, Utah 
An equal opportunity employer 



Joy Axivane Fans for Electronics • Aircraft • Armored Vehicles 

Joy Axivane fans are today's standard of reliability and versatility in aviation, electronics and armored vehicle 
applications. Because of lightweight compactness, high capacity performance and shock resistance, Joy 
Axivane fans are ideal for wing and tail de-icing, cabin and cockpit heating and ventilating, cabin and com- 
partment air recirculation, cooling electronic equipment and pressurizing. Operating dependability of Joy 
Axivane fans has been proven at altitudes of 50,000 feet and in temperatures as low as 100°F. For further in- 
formation, write Joy Manufacturing Company, 900 Woodland Avenue, Michigan City, Indiana. 30 i 





VAP-AIR PNEUMATIC 

TEMPERATURE CONTRUL SYSTEM 


for high performance 
aircraft 

Vap-Air’s completely pneumatic temperature 
control system for high performance aircraft 
offers many advantages over electro-mechanical 
systems for controlling air flow in such 
applications as primary heat exchangers, 
windshield de-fogging, canopy de-fogging, 
rain removal, anti-icing and others. 

Advantages include: 

• Increased reliability 

• Faster response (less than 2 seconds) 

• Lower cost 

• Lighter weight 

• Minimum packaging requires less space 

• Eliminates electrical connections 

• Wider ambient temperature range 
(-80° to 450° F.) 

• Higher resistance to shock and vibration 




Specifications. We invite your control problems g0 East Jackson Blvd. 

for thorough engineering analysis. Chicago 4, Illinois 

“(500 PSIG and 1200 F°) 


Message From the Publisher 


Industry's Endless Challenge 


The aerospace industry is facing another year of tech- 
nical and economic transition that will offer a substan- 
tial challenge to management. It has been a tradition 
of the aerospace industry, from the original Wright 
brothers factory in Dayton to the space age. that tech- 
nology has forced changes almost faster than organiza- 
tions — both industrial and political — have been able to 
absorb them. The penalties for those who have failed 
to perceive these changes have been severe, lire re- 
wards for those who have ridden the crest of expanding 
technology have been substantial. 

The Buyers Guide issue this year should provide the 
aerospace industry' with some significant clues on what 
changes in procurement and technology portend for 
1964 and beyond. Tire Fiscal 1965 budgets for the 
Defense Dept, and the National Aeronautics and Space 
Administration are now being hammered into their final 
form for presentation to the Congress next month. It 
is already clear that they will continue an extremely high 
level of activity across the entire spectrum of the aero- 
space technology. The peaks of the major ICBM pro- 
grams such as Titan. Minuteman and Polaris, partic- 
ularly the acquisition of costly hardened land bases and 
nuclear-powered submarines, have passed. But there 
will continue to be strong activity in developing im- 
proved propulsion, guidance, re-entry vehicles and com- 
mand systems for advanced models of new ballistic 
missiles that can be accommodated in the vast complex 
of concrete silos and submarines already established. 
The biggest military' procurement item will continue 
to be aircraft and their related equipment. It is signif- 
icant that even when missile spending reached its peak 
in the years just past, it never equalled the steady level 
of aircraft procurement, and never even came close to 
splitting the market evenly as so many false prophets 
predicted. 

Resurgence of Aircraft 

The aircraft portion of the aerospace industry is 
headed for a period of lively technical development, 
stimulated by accumulated technical neglect during the 
past several years and the development of a wide range 
of new military requirements for flying vehicles of all 
types. Those who abandoned aviation prematurely in 
the first flush of missilecring arc now due for an agoniz- 
ing reappraisal. 

Space technology will continue to expand in both its 
NASA and military phases, with additional impact from 
the growing international realization that no nation can 
play a significant role in the world tomorrow without a 
sound capability of its own in the science and industry 
of space. 

The greatly expanded Products and Services section 
of the Buyers Guide issue now lists more than 4,000 


manufacturers in this country. Canada and Europe, and 
covers some 2.000 specific types of products they make. 
Here arc the clues to the new materials, production tech- 
niques and sources of supply to meet the new technical 
challenges of the 1960s in aerospace. 

Performance of the difficult task of keeping track of 
the significant facets of a changing industry, and tabulat- 
ing its size and scope in detail, has been substantially 
improved for this Buyers Guide issue by the use 
of modern data reduction techniques that will increase 
its already wide readership acceptance as a basic man- 
agement tool. The acceptance of the Buyers Guide issue 
as a long-term management aid was documented by a 
study conducted on the previous edition six months after 
its publication. A total of 66% of the respondents in 
this survey still retained their copy and 55% said they 
referred to it at least once a month. 

Service to Readers 

The Buyers Guide is an essential ingredient in the 
year-round editorial sendee that Aviation Week & Space 
Technology provides its engineering-management read- 
ership in the aerospace industry, in forecasting significant 
technical and economic trends, spotting their initial 
emergence into hard policy', and interpreting their long- 
range effects. In addition to the regular weekly issues, 
special editions are devoted to major forecasts across the 
entire technical spectrum in the "Inventory of Aerospace 
Power” each spring; a special report in depth on the most 
important phase of research and development in mid- 
year, and the survey of international air transport in the 
fall. 

In addition to its problems with changing technology, 
management in the aerospace industry will find next year 
a critical test of whether the incentive-type contract 
will really provide significant rewards for better cost 
performance and tighter program management. As the 
procurement: picture is now planned, industry profits 
should improve where performance merits. But, as with 
so many government policies, the difference between 
promise and delivery is often substantial. The scope and 
character of these potential variants should become ap- 
parent to industry next year as the application of the 
new type contract spreads. 

Next year will be the sixty-first year of the aircraft, 
the twentieth year of the liquid-fueled ballistic missile 
and the seventh year of the space age. The challenge to 
aerospace managements to handle the combination of 
technical ferment, political problems and economic pres- 
sures that will be generated by these three facets of a 
common technology will never be greater. 

—Robert W. Martin, Jr. 

Publisher 
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DOD Maps Contract Management Changes 


By William H. Gregory 

Washington— Defense Dept.'s extensive modification of military procure- 
ment policies and procedures was completed for the most part this year, and 
next year will be one of consolidation and refinement. 

Industry’s day to day operation, however, may be strongly influenced by 
what will probably be DOD’s only major new item on the 1964 procurement 
agenda. This is a field evaluation in the Philadelphia area of combining the 
contract management functions of the sendees, under study in DOD’s Proj- 
ect 60. 


ministration, recommended establish- 
ment of the directorate. 

Plans for the test program call for it 
to begin in February, continue for three 
months, and lead to coverage under the 
Armed Sendees Procurement Regula- 
tions by July 1. The final system may 
be a combination of the best proce- 
dures of the services— or at least bring 
about elimination of the less effective 


Involved here arc reporting require- 
ments, regarded by contractors as a 
chronic headache. Industry - feels report- 
ing requirements are generally excessive, 
but for contractors with multiple gov- 
ernment contracts— with the military 
and with the National Aeronautics and 
Space Administration— they can be 
faced with as many as five different 
types of reporting systems, each with 
essentially the same information goals 
but asking for varying data. 

Contract management, which covers 
diverse phases of primarily post-award 
relations with contractors that include 
facility surveys, quality assurance, pro- 
duction expediting, plant cognizance, 
plant security, etc. has grown over the 
last decade with little procedural guid- 
ance at the beginning from DOD. 

Lacking such guidance, the services 
followed their own inclinations to de- 
velop systems that DOD feels arc not 
necessarily weak, but do increase gov- 
ernment and contractor overhead be- 
cause of the differences. 

Organization and procedures for the 
pilot test are being recommended by 
the management consulting firm of 
Booz, Allen and Hamilton as a subcon- 
tractor to the Logistics Management 
Institute, an advisory body to DOD. 

The test, and Project 60, are under 


the supervision of the office of the As- 
sistant Secretary of Defense for Installa- 
tions and Logistics, and the test opera- 
tion itself is under command of Brig. 
Gen. A. T. Stanwix-IIay of the Army, 
formerly commanding general of tlic 
Army’s Electronic Materiel Agency in 
Philadelphia. 

Included in the operation of the pilot 
model Contract Administration Serv- 
ices Region arc 2.105 persons in 14 of- 
fices of the USAF Philadelphia Contract 
Management District; the Philadelphia 
Army Procurement District: four In- 
spector of Naval Material Offices at Bal- 
timore, Philadelphia, Pittsburgh, and 
Reading, Pa., and the Defense Supply 
Agency Support Office at Philadelphia. 

Coordination between the test oper- 
ation and DOD will be through the re- 
cently created Directorate of Contract 
Administration Services in the office of 
the Assistant Secretary of Defense for 
Installations and Logistics, which is 
headed by USAF Col. Donald E. Sowle. 
Responsibility of the directorate is to 
formulate common procedures and pol- 
icies in the contract management field. 

The Project 60 task force, compris- 
ing 84 specialists in management and 
procurement from defense agencies and 
the National Aeronautics and Space Ad- 


DOD and the services arc proceed- 
ing cautiously in the program because of 
the possible impact on local communi- 
ties through personnel transfers and 
changes in installations. Almost 43,000 
people in 444 field organizations are in- 
volved in contract administration and 
supporting services. Another reason is 
that Project 60 has stirred fears in the 
field that the entire procurement struc- 
ture of the services will be combined. 

Top defense officials deny this, and 
say that no more consolidation of mili- 
tary buying is contemplated other than 
that in existence now with the Defense 
Supply Agency. 

Increased emphasis on incentive con- 
tracting and the reduction of cost plus 
fixed fee contracts— well under-way over 
the past year— is considered by defense 
officials as the most significant phase 
of the current DOD procurement pro- 
gram. 

But there arc three other important 
elements, two of which became policy 
relatively late this year and which will 
not be fully felt by industry until 1964: 
• Program definition phase as a manda- 
tory procedure prior to undertaking de- 
velopment of any major weapons system. 
USAF’s Titan 3 space booster system 
was the pioneer in this procedure two 
years ago. 



New Designs for 
COIN Aircraft 


Defense Dept, emphasis on limited war 
capability has produced new concepts for 
counter insurgency aircraft, like the con- 
figuration (left), and the Cessna T-37 
(right) modified under USAF contract. The 
YAT-37D carries two weapons and one fuel 

dcr the seat, and wide track wheels for 
rough field operation. New powerplants for 
this aircraft are General Electric J85-J2 
turbojets of 2400 lb. thrust each. The 
artist’s concept illustrates concepts followed 
by several companies (AW Nov. 25, p. 26). 


40 
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PATTERN OF MILITARY prime contract awards to U. S. industry is charted according to figures compiled by the Bureau of the Census, 
Department of Commerce. July and Angust of this year, the initial months of Fiscal 1964, show increases over previous years. 


• Contractor performance evaluation. 
Initial reports arc now in preparation 
under this procedure, but little applica- 
tion of its results is expected before 
June, 1964, at the earliest. 

• Weighted guidelines system. Use of 
this system for setting target profits in 
all contracts that require cost analysis, 
i.e., advanced weapons system develop- 
ment, becomes mandatory Jan. 1, but 
has been used on an optional basis in 
1963. 

How these elements tie together is 
described by Graeme C. Bannerman, 


deputy assistant secretary of defense for 
procurement: 

• Program definition makes widened 
application of incentive contracts pos- 
sible. Cost plus fixed fee contracting 
stemmed from the assumption that 
specifications for complex, advanced 
weapons systems could not be defined 
adequately enough for firm pricing. Pro- 
ram definition forces the government 
uyer to decide what he wants in 
enough explicitness so that a meaning- 
ful work statement can lie written. 
Without clearly defined goals, incentive 


• Incentive contracting and program 
definition make it easier to get into con- 
tractor performance evaluation. By har - 
ing clear program goals and incentive 
values to indicate relative importance of 
goals, an objective statement can be 
written as to whether goals were met. 

• All these elements make the weighted 
guidelines system possible. This sys- 
tem, incorporated into ASPR. provides 
the contracting officer with percentage 
weights to assign the cost. risk, past per- 
formance and incentive elements of a 
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program to meet DOD's basic objective: 
to utilize fully the profit motive as a 
tool to reduce costs of defense hard- 

"Thc guidelines and the incentive 
give a good target and variable earn- 
ings," Banncrman said, in discussing the 
desirability from the government’s 
standpoint in reintroducing the ele- 
ment of risk into defense contracting. 
"But it takes all these to induce a real 
change in the pattern.” 

Basically the pattern DOD seeks to 
change is the level of effort mentality, 
the system that pays off for man-hours 
performed, regardless of the results 

Emphasizing of incentive contracting 
over the last two years was not accom- 
plished without strong administrative 
pressures from DOD, and skepticism or 
resistance from the sendees or con- 
tractors. 


Military procurement officers ques- 
tioned not merely the practicability but 
the possibility of defining complex, 
sophisticated systems sufficiently to es- 
timate costs adequately. And Banner- 
man commented: "Contractors would 
love to get high profits without taking 

Not enough contracts have been com- 
pleted to indicate whether the prospec- 
tive benefits of incentive contracts ac- 
tually are being routinely realized. 
But there are some favorable signs: 

• Shift away from cost plus fixed fee 
contracts is proceeding faster than DOD 
projected. Cost plus fixed fee con- 
tracts hit a high point of 58% of total 
contracts. DOD’s goal was to reduce 
them to 12.5% of the total at the 
close of Fiscal 1965, and the total now 
is within a percentage point of that. 

• Military skepticism appears to be 
fading, and support of the incentive 


contract as a workable and useful tool 
is growing at the working level. 

« One early incentive contract— that for 
the Vela Motel nuclear detection satel- 
lite (AW Oct. 28, p. 28) has gotten 
off to a good start from both industry 
and government points of view. 

A complex scale of performance tar- 
gets and fees was involved for the pro- 
gram, which called for manufacture 
of five pairs of spacecraft. Maximum 
fee was based on successful launch and 
operation of the first pair, falling to par 
if objectives were not met until the 
third set. and minimum fee if all five 
were required. 

Banncrman said the first launch, 
which had no contractor-controllable 
errors, produced an example of good 
incentive contracting, although costs 
were slightly overrun and the govern- 
ment might have four sets of surplus 
spacecraft. 

Increase in Net 

Bannerman referred to one contrac- 
tor whose percentage of cost plus fixed 
fee backlog dropped from 90% to 45% 
in the last year. At the same time, its 
net profits rose 42% while its sales 
were increasing only 17%. 

None of these indications as yet is 
conclusive evidence of pennanent im- 
provement of low aerospace industry 
profit margins. If incentive contract- 
ing performs as advertised, there will 
be some examples of the opposite ef- 
fect-lower profits, or even losses. Im- 
pact on company profit and loss state- 
ments may be slow to appear, and the 
effect is likely to be subtle since re- 
sults of various programs in a com- 
pany’s over-all business can normally 
be expected to vary. 

Writing of good incentive contracts 
requires considerable skill, for a badly 
drawn document can provide the con- 
tractor with increased profits for pro- 
viding something the government 
doesn’t really want. 

Lack of discernment in matching 
and weighting incentives on a missile 
contract could result in an absurdity 
like paying for a weapon that underran 
costs, was delivered ahead of sched- 
ule, but failed to have enough range 
or payload. 

Contract Pattern 

In general, multi-incentive contracts 
—which will come more and more into 
use— will stress performance incentives 
in research and development and cost 
and schedule incentives in production. 

Incentive contracts vary, but usually 
consist of a maximum target price, 
over which the contractor must pav 
some or all excess costs. Below the 
target, to a minimum cost target, con- 
tractor and government share dollar for 
dollar in cost plus types or the contrac- 
tor may earn all in a fixed price type. 
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Heart of incentive contracting is in ac- 
curate estimates of the minimum and 
maximum costs likely, since this deter- 
mines the swing available for incentives. 
Error can be costly to government or 
contractor. 

Contract details are usually compli- 
cated. Titan 5 has 550 milestones the 
contractor must meet in the time phase 
alone. Total swing in the contract is 
pro rated into rewards or penalties for 
meeting or missing kev milestones in 
such time phases, and for other targets 
in cost and performance areas. 

Program definition and incentive con- 
tracting unquestionably result in delays 
in initiating weapon system develop- 
ment. which might be viewed as a 
drawback. Bannerman feels this delay 
is offset by the time gained in develop- 
ment because objectives are clearly 

“There is no question it reduces 
change orders," he said. "The govern- 
ment doesn't get into the details of 
design as much as before because the 
contract is written around perform- 

Less experience is available on use of 
the weighted guidelines (AW Sept. 2, 
p. 60), though much of its content has 
been government policy for years. 

Bannerman said the ASPR directive 
on weighted guidelines, whose firm 
statement on profits attracted consider- 
able industry comment, was in fact a re- 
statement of existing ASPR profit 
policy. As such, it had been honored 
more in the breach than in observance. 
Profit Pressure 

Some fear has arisen that the con- 
tracting officer may find himself in a 
difficult position if he negotiates a con- 
tract calling for significantly higher 
profits than have become customary. 
Bannerman said the newness of the sys- 
tem and its hurdles were recognized in 
DOD and that support would be pro- 
vided for the contracting officer. And 
he added: “They can expect to find 
themselves in more of a hot spot if 
they don’t follow the guidelines.” 

Of all the new procedures, the con- 
tractor performance evaluation has 
stirred the most disauict in industry, es- 
pecially qualms of tile danger of future 
haunting by ghosts of the past. The 
pitfalls of lack of objectivity' are recog- 
nized in DOD. Besides requiring that 
reports confine themselves to factual 
statements of results as against contract 
goals— with allowance for circumstances 
beyond control of the contractor— review 
groups are provided in the services 
charged specifically to ensure that such 
procedure is followed. Comment by 
contractors on evaluations also is re- 

First evaluations by contracting offi- 
cers under the system are now in prog- 
ress and are due by Dec. 51. Sixty days 


are allowed after that date for military 
and contractor review before delivery 
to DOD. 

Col. Herbert J. O’Connor, director 
of the program in DOD, said it was 
the goal to confine the DOD staff to a 
specialist in engineering, procurement, 
and accounting, and to limit review 
there for consistency and adherence to 
olicy. Eventual goal is a program run 
y the services, without much interfer- 
ence from DOD. 

First year reports will be limited to 
about 100 contractors, since contracts 
more than two years from date of origi- 
nal award and with 50% or more of 
total funds spent were exempted. 

No data at all is likely to be avail- 
able until June 1, 1964, at the earliest, 
and no significant volume of data 


is expected for about two years. 

Existing equipment and facilities will 
be used for data storage, but no site has 
been chosen yet for the data bank. One 
possible site will be the Defense Docu- 
mentation Center, the former Armed 
Services Technical Information Agency 
that is now part of the Defense Supply 
Agency Headquarters at Cameron Sta- 
tion, Alexandria, Va. 

Initially, data retrieval will provide 
the entire record of a contractor, since 
it necessarily will be small. Eventually, 
the data bank will provide records spe- 
cifically sought by contract award boards 
covering only specific contracts, or areas 
of capability. 

Reports will be provided in their orig- 
inal factual form, with no coding or 
symbol system, or any type of grading. 
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DSA Aerospace Procurement May Grow 


Cameron Station, Va.— Aerospace in- 
dustry contractors may find the Defense 
Supply Agency becoming a larger factor 
in their business next year as a result of 
a study of combined management of 
aircraft turbine and piston engine spare 
parts, and aircraft tires. 

Following a pilot study of the over-all 
S 1 0-1 2 billion, 750,000 item military 
aeronautical spares inventory in 1962, 
a more detailed evaluation began early 
in 1965 of 1 1 federal supply classes 
covering 150,000 items with a S5-bil- 
lion value, all but the one tire category 
relating to aircraft engines. 

The study, by an Army-Navy- USAF 
team headed by USAF Col. Robert L. 
Thornton of the Defense Supply 
Agency, is now in the report preparation 
stage, following visits to USAF Air 
Materiel Area centers. Air Force Logis- 
tics Command, the Army's Aviation 
Center at Ft. Rucker, Ala., and the 
Navy’s Aviation Supply Office in Phila- 
delphia. 

The report is due to go to Defense 
Secretary Robert McNamara at the end 
of January. It will then be submitted 
to the services and to the Defense Sup- 
ply Council, making a decision unlikely 
before spring. 

No other area is now under study for 
consolidated management, but avionics 
contractors are doing an increasing 
amount of business through the De- 
fense Supply Agency’s Defense Elec- 
tronics Supply Center at Dayton. This 
center next April will take over the 
last classes of an 800,000 item military 
electronic inventory. 

Procurement this year by the Elec- 
tronic Center— covering such products 
as resistors, capacitors, transistors, tubes, 
switches, connectors, relays, antennas, 
waveguides, solenoids, headsets and 
handsets— will rise about 20% to an 
estimated $157 million. 

In Fiscal 1965, procurement at the 
Electronics Center was 85% price com- 
petitive, much of it formally adver- 
tised, and that figure rose to 88.9% 
for the first four months of Fiscal 1964. 

Procurement is continually under 
way at the center, though individual 
buys are often consolidated into pack- 
ages that can be supplied by companies 
with multiple product lines. 

The Defense Electronics Center buys 
and manages one of the three basic cate- 
gories of military hardware: 

• Code A items are those of unstabi- 
lizcd design or of extreme critical na- 
ture, or peculiar to a particular weapon 
system. These the services buy them- 

• Code B items are repetitively pro- 
cured stock items, what would amount 
to catalogue items. These fall into the 


Defense Supply Agency category. 

• Code C items are common items, 
available in most communities, and usu- 
ally bought locally. 

The Defense Electronics Center ab- 
sorbed the Dayton Air Force Depot, 
which had managed USAF avionics 
component buying, at its initial activa- 
tion, and is now absorbing Navy and 
Army electronic inventories. 

Experience at the Electronics Center 

been satisfactory, according to Defense 
Supply Agency officials. For example, 
the center, which is tied in to the Air 

tein, has been able to meet Strategic Air 
Command's four-hour requisition re- 
sponse requirement. 

Air Force and Army bases requisition 
directly to the Electronics Center, and 
items are supplied from Davton or from 
a depot at Ogden, Utah. Only Dayton 
manages procurement, however. 

Navy ships and bases generally requi- 
sition on Navy Supply centers at Nor- 
folk, Va., or Oakland, Calif., and these 
in turn order from the Defense Elec- 
tronics Supply Center. Marine Corps 
requisition is handled through depots 
at Barstow, Calif., and Albany, Ga. 

The Center uses the Military Stand- 
ard Requisitioning and Issue Procedure 
(Milstrip) for distribution and inven- 
tory management. 

besides procurement, stocking, and 
issue, the Electronics Center also has 
the mission of item reduction and stand- 
ardization. Net annual growth of 20% 
in electronic items makes inventory 
control a costly and proliferating ad- 
junct to the technologicallv booming 
avionics field. 

The Defense Logistics Services 
Center, a Defense Supply Agency com- 
mand at Battle Creek, Mich., maintains 
the Federal Supply catalogue, and is 
responsible for screening and locating 
matches in part numbers. 

The Electronics Center has been run- 
ning its own item control program, with 
the University of Michigan as subcon- 

Fourtcen Federal Supply Catalogue 
numbers had been or were undergoing 
review as of Aug. 50, covering such 
components as resistors, circuit break- 
ers, fuses, etc. Reduction of 40,695 
of the total 102,291 items, 59% in all, 
has been proposed. Eventually, the 
800.000 items the Electronics Center 
took over from the services may shake 
down to about 600,000. 

Adequate technical description of 
existing items and of proposed new 
items is an essential ingredient to dupli- 
cation, but errors in part number use 
also are a factor. 


Three other areas of Defense Supply 
Agency operation are of possible inter- 
est to the aerospace industry: 

• Industrial production equipment 
managed by the Defense Industrial 
Plant Equipment Center at Memphis. 
Tenn., which was activated this year. 
Though it has no procurement mission, 
this center screens all contractor tool- 
ing plans to ensure that existing ma- 
chinery in government inventory at six 
storage sites that can fill requirements 
is used before new tooling is purchased. 
The center also handles disposal of sur- 
plus government machine tools. 

• Industrial and construction supplies. 
Not generally considered as aerospace 
equipment, these do play a role in 
weapons systems. Of the 95.000 stock 
items for the Polaris Fleet Ballistic Mis- 
sile System, including the launching 
submarine. Defense Supply manages 
19,000; of Minuteman’s 14,000 stock 
items, Defense Supply handles 4,000, 
many for the site portion of the USAF 
solid-propellant intercontinental ballis- 
tic missile: Army’s Hawk anti-aircraft 
missile has 18,000 stock items and De- 
fense Supply furnishes 5,550. 

• Fuel requirements for military com- 
mands are handled by the Defense 
Petroleum Supply Center. 

Defense Supply procurement is 
widely advertised, much in the Com- 
merce Business Daily published by the 
Department of Commerce. Contractors 
can be placed on list for solicitation of 
bids by writing Defense Supply Cen- 
ters and filling out required forms. For 
contractors, pre-award surreys are made 
prior to contract award, but are not re- 
quired for bid invitation. 

The following list provides addresses 
of Defense Supply Centers of possible 
interest to aerospace companies: 
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REDUCTION IN COST plus fixed fee contracting and increase of incentive types of contracts for the Air Force Systems Command was 
emphasized in Fiscal 1963 and the first months of Fiscal 1964. Ceiling goal on cost pins contracts (left) and minimum 61% incentive 
target (right) also are indicated. The two relationships are not completely similar, because of use of some other types of contracts such 
as fixed price. Coals for Fiscal 1963 were not met until mid-year, but they have been exceeded in both categories initially in Fiscal 1964. 


USAF Adapts Contracting to New Climate 


Washington-Air Force is translating 
into a second generation of ballistic 
missile development and production 
and is refining its contracting tech- 
niques to fit the changing environment. 

Even in advanced development areas 

tract types. As experience accumulates, 
the Air Force Systems Command is 
finding that fixed price contracting can 
be used in some development areas. 

More emphasis is heard on pricing 
rather than cost as the Jan. 1 date for 
mandatory use of the new Defense 
weighted guidelines system nears. 
Pricing represents the total hardware 
cost to the government including profit; 
cost represents that portion of total 
price that represents costs of the con- 
tractor. 

Tile distinction marks a change in 
government attitude toward the con- 
tractor's management role, a tendency 
to focus on total price control and let 
the contractor worry about controlling 
the costs. 

Incentive Benefit 

USAF Systems Command procure- 
ment specialists say that they have seen 
significant management improvements 
and cost reductions through incentive 
contract techniques used so far. and 
they feel these contracts do give indus- 
try' opportunity to exercise broader man- 
agement capability. 

While the introduction of the in- 
centive contract types into systems ac- 
quisition has attracted more attention 
and comment, pro and con, the Air 
Force Logistics Command also has been 


testing use of such contracting tech- 
niques in the support field of aerospace 

One described by Maj. Gen. Lee W. 
Fulton, director of procurement and 
production and Logistics Command, is 
under way at the San Antonio Air Ma- 
teriel Area covering overhaul of Curtiss 
Wright R5350 and Pratt & Whitney 
R4360 and R2000 piston engines by 
Acrodex, Inc., Dallas Airmotive, and 
Spartan Aircraft Co.’s Aviation Services 
Div. 

Failure Rate 

Experience has shown that if over- 
hauled engines were going to fail be- 
cause of defective workmanship, thev 
would fail in the first 100 hr. In the 

delivering engines with 100 hr., mini- 
mum guarantees, and they rework at 
their own expense any engines that fail 
before this period. 

If failure experience rates are im- 
proved, the contractor can qualify for 
a bonus payment. 

Results of the test will not be avail- 
able until early in 1964. Evaluation 
then. Gen. Fulton said, will determine 
whether the principle can be applied in 
a broader field of aerospace services. 

Systems Command is working against 
a set of goals on reduction of cost plus 
fixed fee contracts and use of cost plus 
incentive fee or fixed price contracting. 
The command's Fiscal 1963 target of 
no more than 48% of appropriations 
going into cost plus contracts produced 
an actual limit of about 35%. Goal for 
Fiscal 1964 is 30%. 


Cost-plus contracts are not to be 
eliminated, however. Study contracts 
that produce no hardware arc one cate- 
gory that does justify such a contract, 
but Systems Command is insisting on 
justification for cost-plus use and the 
burden of proof usually falls on the 
contractor. 

Two other procurement problems are 
the subject of campaigns in Svsteins 
Command: 

• Reduction of letter contracts. 

• Emphasis on two-step awards to in- 

Letter contracts have been of special 
concern to Systems Command because 
it felt is peak S2.4 billion total in 
Fiscal 1962 compared unfavorably with 
other services. 

The total has since been cut to about 
S750 million but further reductions 

Various reasons exist for the prob- 
lem. including inheritance from the 
previous USAF development and pro- 
curement structure. But the problem 
caused Brig. Gen. Gerald F. Keeling. 
Systems Command deputy chief of staff 
for production and procurement, to take 
industry to task earlier this year on the 
basis of USAF and Systems Command 
industry management surveys. 

Cost Estimates 

"In the functions of estimating costs 
and of definitizing letter contracts,” 
Gen. Keeling said, “it was found that 
almost all contractors either did not 
have adequate methods for developing 
valid cost data, or else did not make 
use of the data available to them when 
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preparing estimates. Almost always 
there was inadequate correlation be- 
tween cost proposals and records of 
actual cost experience. 

"Our general lack of confidence in 
industry cost estimates has contributed 
to the prolonged negotiation and delays 
we experience in definitizing letter con- 

Systems Command is expanding its 
use of two-step procurement, both two- 
step formally advertised and two-step 
negotiated procurements. The former 
applies to more standardized items and 
leads generally to a fixed price contract. 
The latter would entail more develop- 
ment and some form of cost incentive 

Systems Command awarded S50 mil- 
lion in contracts in Fiscal 1963 and has 
a goal of SI 23 million in Fiscal 196-1 
using this procedure, which calls for 
submission of technical proposals first, 
and later price competition among those 
offering successful technical proposals. 

Patrick AFB, Fla., has been a big 
user of this system for procurement of 
Atlantic Missile Range hardware. Elec- 
tronic Systems Div. lias an internal goal 
of awarding $0% of all procurement 
through two-step procedures. 

Avionic hardware lends itself better 

to this technique, because even in cases 
of specialized hardware, it often can be 
assembled from catalogue type or pre- 
viously developed components. 

Increasing price competition as part 
of DOD's cost reduction campaign can 
be done relatively easier at Aeronautical 
Systems Div. and Electronic Systems 
Div. than it can at Ballistic Systems 
Div. or Space Systems Div., Systems 
Command is finding. Obstacles are 
especially apparent at Ballistic Systems 
Div., where the bulk of funding is for 
one program, the Minutcman intercon- 
tinental ballistic missile. 

Use of a break out program is being 
tried on Minutcman where certain com- 
ponents are put out again for competi- 
tive bidding. Even if a better price re- 
sults, however, the saving may be 
illusory. Besides the costs entailed in 
holding the new competition, the care 
and feeding of a new item in the USAF 
inventory can more than offset the 
lower price. 

Systems Command is testing a new 
type of cost plus contract, which Na- 
tional Aeronautics and Space Adminis- 
tration also is using, known as the cost 
plus award fee. This contract is han- 
dled much like a cost plus fixed fee 
contract, but there is provision for con- 
vening of a board after completion 
which can provide extra reward— 
though no penalty— if the contractor has 
achieved significant results through in- 
novation, good management techniques, 
initiative, and the like. 

Three such contracts are 


in effect 


now through Electronic Systems Div. 
No more will be written until these arc 
evaluated, because they could pose ad- 
ministrative complications if they were 
used on a wide scale. Convening of the 
boards alone, which include representa- 
tives of the using command, contracting 
agency, and from Systems Command 
headquarters, could become a time and 
manpower consuming task. 

Contractors interested in bidding on 
Systems Command programs can be 
placed on request for proposal lists by- 
writing to the command's headquarters 
or buying activities and filling out 
AFSC Source Form 220. Companies 
can specify one or more capabilities in 
the Command's list of 843 technical 
areas of interest. 

Some of these areas have vast num- 
bers of companies listed, and in these 
cases Systems Command tries to rotate- 
companies for solicitation. Other areas 
have only a few and some not any. 

The following list gives addresses of 
Major Systems Command buying ac- 


AIR FORCE 
SYSTEMS COMMAND 
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Navy Activates Single Buying Command 


Washington— Activation of the Naval 
Material Support Establishment this 
month ended the autonomous procure- 
ment roles of the Navy's functional 
bureaus. 

Existence of the bureaus continues, 
under command of Vice Adm. William 
A. Schoech, Chief of Naval Material. 
As head of the Material Support Es- 
tablishment, Adm. Schoech will now 
serve as the single spokesman for and 
contact point with the resource ele- 
ments of the Navy. 

Creation of the new command was 
not without dissent within the Navy. 
The step was recommended by the Dil- 
lon Board, headed by John Dillon, ad- 
ministrative assistant to the Secretary 
of the Navy, which was appointed by 
the Secretary in 1962 to review the 
management of the Department of the 
Navy. 

The report itself echoes differing 
Navy viewpoints, for Adm. Claude 
Ricketts, vice chief of Naval Operations 
and a member of the board, opposed 
the establishment of the Material oper- 
ation in a minority position published 
in the report. He later withdrew his 
opposition after some changes in the 
recommendations were made by the 
Navy Secretary. 

Material Plan 

Among the arguments advanced for 
the Material plan was that it would 
provide a clearly marked entrance door 
to the department for industry. But the 
predominant management reasons cited 
were that: 

• User interest in the Navy had voices 
in the Chief of Naval Operations and 
commandant of the Marine Corps, but 
no such voice existed for resource inter- 

• Shortcomings were reported in man- 
agement of major weapons systems by 
the functional bureaus. Development 
of a lead bureau system to provide suf- 
ficent project authority to cross bureau 
lines, while helpful, was not felt to be 
an adequate answer. 

• Interface problems among the bu- 
reaus could not be resolved except at 
the secretarial level. 

• Response to Defense Dept, cost ef- 
fectiveness requirements was not con- 
sidered adequate. Furthermore, finan- 
cial systems of Navy’s functional pro- 
curement and development bureaus 
were not compatible in many cases with 
DOD’s program budgeting system. 

Adm. Ricketts' objections to the crea- 
tion of a Chief of Naval Material were 
that the system would add an adminis- 
trative layer between the bureaus and 
the Secretary of the Navy and the Chief 
of Naval Operations. 


Either the office would become a 
clerical one for processing papers. Adm. 
Ricketts said, or it would require a large 
staff of technical and procurement ex- 
perts. To be effective as a single point 
of contact, the new office would have to 
get into broad management functions, 
and the bureaus would consequently 
cease to function except in name, he 
contended. 

Principal interface problems lay be- 
tween the Bureau of Weapons and Bu- 
reau of Ships. Adm. Ricketts contended 
that people, not organizations, would 
have to solve these. As alternatives, he 
favored strengthening the lead bureau 
system, and expanding the project man- 
agement concept. 

Paradoxically, creation of the Mate- 
rial Support Establishment closely fol- 
lowed the majority recommendations of 
the lcport-except that adoption of the 
project manager system is proceeding 
much more conservatively than the re- 
port proposed. 

Thirty programs were suggested by 
the report as suitable for program man- 
agement, a third at the Chief of Naval 
Material level and the others at bureau 
level. Only four top level programs have 
in fact been established: 

• Meet Ballistic Missile, designated 
PM1 and commanded by Rear Adm. 
I. J. Galantin, who has been heading 
the existing Special Projects Office for 
the Polaris Missile. 

• F-lllB/Phoenix missile, designated 
PM2 and commanded by Capt. Aubrey 
R. Seiler. 

• Surface Missile Systems, the Talos, 
Terrier, Tartar, Typhon anti-aircraft 
weapons, designated as PM3 and com- 
manded by Rear Adm. Eli T. Reich. 

• Anti-submarine Warfare Systems, des- 
ignated PM-4 and commanded by Rear 
Adm. Joseph A. Jaap. 

Here again the actual organization 
differs with the initial report, which 
commented that, because of the all- 

E reading nature of anti-submarine war- 
e. it would not be practical to assign 
a project manager to have responsibility 
for all research, development, and pro- 
duction in this area. 

Navy approach to the project system, 
probably will continue to be conserva- 
tive, for there is feeling that the pen- 
dulum effect in management technique 
enthusiasm may have carried this sys- 
tem farther than necessary. As a result, 
relatively more project managers at the 
deputy or bureau level and fewer at the 
top can be expected. 

Actual organization of the office of 
the Chief or Naval Material consists— 
besides the designated project managers 
and special assistants— of four deputy 
chiefs, who are essentially opposite 


numbers of the civilian assistant secre- 
taries. The Material deputies are re- 
sponsible for programs and financial 
management, material and facilities, de- 
velopment. and management and or- 
ganization, respectively. 

Reporting to the Chief of Naval Ma- 
terial are the Bureaus of Naval Weap- 
ons, Ships, Supplies and Accounts, and 
Yards and Docks. Two other bureaus— 
Naval Personnel and Medicine and Sur- 
gery— were not incorporated into the 
Material establishment. 

“The Office of Naval Material will 
be like a corporate headquarters," Adm. 
Schoech has said, “and, following that 
pattern, will control the bureaus with- 
out operating them. Each of the dep- 
uties will be charged with recommend- 
ing policy and monitoring performance 
within the areas assigned. We will be 
concerned principally with the 'what' 
and 'when' of the Bureau’s activities, 
but not so much with the 'how'." 

Fleet Needs 

Equipment needs of the fleet will 
continue to be stated by the Chief of 
Naval Operations as the spokesman for 
the using operating forces. In response 
to such a request, the Material Estab- 
lishment will reply as to the feasibility 
of development. 

No explicit responsibility is provided 
to mediate any disagreements in these 
two areas, which thus would go to the 
secretarial level if they could not be 
resolved otherwise. 

These planning responsibilities and 
authorities are considered more clear 
cut than those of phases later in the 
cycle, and the unresolved questions and 
areas become foggier toward the end. 

The Chief of Naval Operations in 
programming selects the work to be 
done on the basis of results of two steps 
in the planning phase. Performance 
of the work then is the sole responsi- 
bility of the Chief of Naval Material 
in the execution phase. 

In the appraisal phase, each has equal 
level responsibilities and authority and 
it is here that the jurisdictional ques- 
tions mainly arise. Both commanders 

• Chief of Naval Operations for readi- 
ness and military worth. 

• Chief of Naval Material for progress 
and efficient use of resources. 

Implication of these dual responsi- 
bilities is that both commands con- 
ceivably might have personnel in the 
contractor’s plant, for example, but this 
and similar detail functions are not yet 
settled. Experience may resolve some, 
but others may go to the Secretary’s 
staff level for decision. 

No final decision on many of these 
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Polaris A-3 Guidance System 

Guidance system (left) developed for the A-3 Polaris, the 2,500-mi. fleet 
compares in size with basketball held by technician at General Electric's i 
Pittsfield, Mass. Assembly iu background is GE guidance system for carl 
all-inertial system guided an A-3X Polaris in its first successful firing fri 
submarine off Cape Canaveral Oct. 26 (AW Nov. 4, p. 32). A total of 
development firings of the Polaris A-3 is planned in the missile test progn 


areas will be made until all affected 
commands have their statements of 
mission and responsibilities on file with 
the secretarial staff. This has been 
completed by the Material Establish- 
ment as part of its pre-activation plan- 
ning. 

Some functions now performed by 
the chief of Naval Operations arc con- 
sidered as falling into the chief of 
naval material's province, but there 
is the problem of transferring the per- 
sonnel from one department to the 
other department for performance of 
the work. 

Adm. Schoech carried out the mer- 
ger of the former Bureaus of Aeronau- 
tics and Ordnance into the Bureau of 
Naval Weapons. Consequently, his 
experience in detail advance planning 
is being applied in the new Material 
Establishment. 

Procurement contacts with the Navy 
will not be changed as a result of the 
reorganization, at least initially. The 
following list includes major buying 
sources of the Department of the Navy. 
Though not listed here, inspectors of 
Naval Material at various plants and 
offices in the U. S. may also have some 
role in procurement, in subcontracting 
activities on large prime contracts, for 
example. 
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Army Studies Procedure Standardization 


Washington — Basic organization of 
the Army Materiel Command has 
emerged intact from its initial year of 
operational existence, but study is under 
way of realignment or standardization 
of its procurement, supply and distribu- 
tion procedures. 

Defense Dept.'s Project 60 is provid- 
ing part of the impetus for the procure- 
ment structure examination, though 
this study is aimed at elimination of 
varying post-award contract manage- 
ment procedures of all the services. 

Because of its relatively recent or- 
ganization as the single service for all 
Army procurement of hardware ranging 
from off-the-shelf components to ad- 
vanced missile and aircraft systems, the 
Army Materiel Command is faced as 


well with internal standardization prob- 

Each of the former technical services, 
which the Materiel Command super- 
seded, had its own methods for filling 

No organization alteration is pro- 
jected next year for the command, its 
commanding general, Lt. Gen. Frank S. 
Besson, Jr., said, but 1964 is likely to 
see revision of procurement structure. 

Creation of the single Army Materiel 
Command went farther into develop- 
ment and procurement consolidation 
than top Defense Dept, officials felt 
advisable at the time. 

Two major tasks confronted the com- 
mand as a consequence as soon as it 
became operational in August, 1962: 


• Command control. Both new ele- 
ments and cut-outs from existing func- 
tional commands were incorporated 
into the new Materiel Command. 
These had to be shaped quickly into a 
working organization. 

• Continuity of operation. Despite the 
disruption of the former technical com- 
mand structure, the ability to perform 
the procurement and development func- 
tion had to continue unbroken. 

"We're still alive,” Gen. Besson now 
says. But he feels the honeymoon pe- 
riod is over, the period in which DOD 
tended toward charitableness out of 
sympathy for the task faced by the 
command. 

On top of its birthing pains, the new 
command had to digest the adoption of 



VIETNAMESE troops, using a rubber raft, lighten an Army H-21 forced down in a rice paddy until an H-37 used as a flying crane can 
remove it. Soldier at right watches for Viet Cong attack. H-37s in Vietnam are a detachment of the 19th Transportation Company 
which is based in Korea. 
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the project manager system early in its 
life— and a relatively large project list 
that has run to 30-35 projects since. 
Again the Army went more extensively 
to the system than the Air Force had, 
or the Navy now is doing. 

The most serious fears about the proj- 
ect manager system, Gen. Besson said, 
were that: 

• Such large numbers of managers 
could not be giving instructions across 
the board without confusion or colli- 

• Normal functional operations would 
be weakened. 

Despite some over-exuberance on the 
part or managers, the system has shown 
initial promise, Gen. Besson said. In- 
dustry's reaction has been generally fav- 
orable, if for no other reason than it has 
eliminated staffing and simplified the 
decision-making process. 

Projects arc monitored through the 
Materiel Command's so-called PMJP 
system. Project Management Monitor- 
ing Program. Under this system, a mas- 
ter plan with milestones is laid out for 
the year, and is reviewed at that time 
by the Command’s functional staff. 
There is no formal staffing after that 
point. Project managers report directly 
to their designated operating superiors— 
Gen. Besson himself for about half the 
existing projects. 

Even with these direct and simple 
internal command relationships, Anny 
project management can become cir- 
cuitous in the aerospace field. 

In the case of the Vertol CH-47A 
Chinook heavy twin-turbine helicopter, 
the Army project manager deals with 
USAF's Chinook System Program Of- 
fice at the Air Force Systems Com- 
mand's Aeronautical Systems Div. at 


Vought program. 

Wright Patterson AFB, Ohio, on all 
contractual matters. And the Vertol 
plant at Morton, Pa., is under Navv 
cognizance. 

Army helicopter development and 
procurement interest, however, led this 
year to Army's first assumption of plant 
cognizance at an aircraft plant. This is 
Bell Helicopter's Ft. Worth, Tex., fa- 
cility, where Army is the principal cus- 
tomer for the UH-1 Iroquois single tur- 
bine helicopter family. 

Most recent addition to the Materiel 
Command's project manager list, made 
this year, is for a successor to the UII-1. 
Designated the Fire Support Aerial Sys- 
tem, it calls for development of a sys- 
tem to provide the most efficient, re- 
sponsive fire support aircraft for the 
ground soldier. It will be the first Army 
aircraft to go through a Program Defini- 
tion Phase prior to award of a develop- 
ment contract, and to utilize the PERT- 
Cost management technique. 

One new contracting technique 
where Army is pioneering is in multi- 
year procurement. Three such buys 
were made this year, and 10 are pro- 
jected for next year. 

Whether aerospace equipment will 
lend itself to such buying is open to 

S uestion, however. Among the criteria 
)r multi-year purchase are stable, sub- 
stantial, long-term requirements for pe- 
riods of two years or more, and stable 

So far, multi-year procurement has 
included standard industrial type gaso- 
line engines, with three-vear require- 
ments estimated at 53,292 engines; 5- 
ton trucks, with two-year requirements 
of 8,393 units, and engines for these 
trucks whose two-year requirements 
called for 9,176 units. 


Savings estimated ranged from 9% 
for the industrial engines to i of \% 
for the trucks. Advantage of the system 

incentive to invest in tooling and com- 
mit plant capacity for defense produc- 
tion. To ensure against cancellation 
problems, a ceiling for cancellation 
charges is established, and funds to 
cover ceiling costs are authorized along 
with initial program funds. 

Anny was a late starter in DOD’s in- 
centive contract program, but by the 
end of Fiscal 1963 it had awarded 106 
incentive type contracts with a $1.1- 
billion total value. Twenty-eight such 
contracts with a value of S200 million 
were awarded during the first three 
months of Fiscal 1964. 

Letter contracts are being reduced to 
a handful. Only nine letter contracts 
out of 51 awarded in Fiscal 1963 by the 
Materiel Command remained to be defi- 
nitized at year end, and the year's total 
was half that of Fiscal 1962.’ This year 
only eight letter contracts have been 
awarded, compared with 1 2 for the same 
period in Fiscal 1963. 

Procurement specialists at the Army 
Materiel Command are showing prefer- 
ence for the two-step, competitive pro- 
curement in which technical proposals 
are evaluated first, and all those meet- 
ing technical objectives then go through 
price competition. 

"This matter of competition is prov- 
ing itself to me every day,” Maj. 
Gen. E. J. Gibson, director of procure- 
ment and production for the Materiel 
Command, said. 

"When you have good drawings and 
good specifications, competition gives 
the government a better price and a 
better product.” 

Five of the Armv Materiel Com- 
mand’s seven subordinate commands 
have procurement functions. Those of 
primary interest to aerospace companies, 
together with their aeronautical and 
missile subdivisions are listed below. 

For example, the Army Mobility 
Command's Transportation Research 
Command at Ft. Eustis. Va„ and Trans- 
portation Materiel Command at St. 
Louis, can play important roles in de- 
velopment as well as procurement of 
helicopters. 

ARMY MATERIEL COMMAND 
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SPACE TECHNOLOGY 


NASA Plans More Competition, Incentives 


By Alfred P. Alibrando 


Buying and contracting practices of the National Aeronautics and Space 
Administration are changing markedly, with increased emphasis on com- 
petitive awards and wider use of incentives the major outward signs of the 
change. 


“We feel we've had very good results from our first incentive contracts, 
which we negotiated this year," said George J, Vecchietti, Jr., deputy director 
of procurement. “We plan to use more incentive contracting on a selective 
basis. . . . selective, because incentives are difficult to apply in research 
and development." 


NASA s procurement regulations re- 
quire that procurement plans for con- 
tracts valued at over S5 million consider 
incentives. All non-competitive con- 
tracts for over $5 million must be ap- 
proved by the agency’s top manage- 

In the last half of 1962, 51% of 
NASA’s procurement was on a com- 
petitive basis. During the first half 
of 1963, this ratio increased to about 
55%. But NASA is still not satisfied 
and may seek to increase competitive 
contracting by requiring that no non- 
competitive awards be made without 
approval of center directors or NASA 
headquarters top management. 


liiere has been some pressure from 
industry for NASA to allow submis- 
sion of proposals based on Defense 
Department's weighted guidelines scale 
for fee and profit. Under such a sys- 
tem, various aspects of work under a 
contract, such as engineering and pro- 
duction, are “weighted.” 

Although NASA has not made a de- 
cision on the weighted guidelines type 
of contract, it is the feeling of some in 
the agency’s top management that this 
kind of contract is not suitable to a re- 
search and development oriented effort. 

Agency officials advised they will con- 
tinue to contract for industrial sen-ice, 
technical and scientific talent. There 



First Production S-4B Tank 

CYLINDRICAL SECTION OF LIQUID HYDROGEN tank of the first Douglas S-4B Saturn 

skirt will be bolted. This tank will be tested to destruction in a hydrostatic tower. Both 
final assembly and testing of the S-4B, up to the static-test firing stage, will be done at 
the new Douglas Space Systems Center at Huntington Beach. Calif. Nc fait r g/ 

assembly building has 120,000 sq. ft. Worker guides tubing from frame to which the 
angle is attached. Welder head is at the top of the welding tower at left. 


has been criticism by Congress, the 
Budget Bureau and the comptroller 
general of NASA’s sen-ice contracts. 
The Bellcom and General Electric 
Apollo sendee contracts came under 
special scrutiny in Congress last vear. 

Despite this criticism, NASA main- 
tains that it is more practical and 
cheaper in the long run to meet peak 
demands by contracting for outside serv- 
ices. Rather than abandon the hiring of 
outside sen-ices, NASA will try to write 
contracts for these services in such a 
way that they meet with the approval 
of inspecting government agencies. 

NASA also plans to improve its cost 
estimating procedures because in almost 
every major program, the agency has 
underestimated costs bv as much as 
100% or more. 

“We now have five years of experi- 
ence to draw on,” said Vecchietti. 
“NASA also will make a study of the 
methods used by industrial firms which 
historically have been the most accurate 
in estimating research and development 

Cost Reduction Programs 

Cost reduction programs also are 
under study, and NASA is looking at 
both its own laboratory operations and 
those of its contractors as areas where 
costs might be cut. From these early 
studies will come recommendations on 
specific industries and NASA labora- 
tories where cost reduction programs 
look most promising. 

Still another tool NASA will use to 
improve its procurement machinery is 
the Defense Dept, contractor perform- 
ance evaluation. NASA hasn’t decided 
on precise methods it will use, but it is 
likely that the agency will rely on in- 
fonnation on aerospace firms already 
available in the Defense Dept, data 
bank in performing the evaluation. 

NASA’s tighter procurement prac- 
tices stem from both the agency’s in- 
creasing maturity— it was five years old 
last Oct. 1— and the first stiff objections 
expressed last year in Congress to the 
Apollo manned lunar landing program. 
Although NASA Administrator James 
E. Webb repeatedly said the S5.72 
billion requested for Fiscal 1964 rep- 
resented an “austere” budget. Congress 
cut this to $5.35 billion in the author- 
ization process and actually appropri- 
ated only $5.1 billion. 

NASA was forced to slow down the 
Apollo program because of the cut in 
Fiscal 1964 funding, and there is a 
genuine fear within the agency that in- 
adequate appropriations over the next 
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In Contracts 

two years— when the buildup in the 
manned lunar landing program should 
be at a peak— will further cripple the 
program. 

President Johnson will ask about S3. 5 
billion for NASA in Fiscal 1963. But 
if Congress treats the Fiscal 1965 re- 
quest the way it did the 1964 NASA 
budget, the agency will come out with 
no more than $5 billion. 

Policy Changes 

Policy shifts in procurement are di- 
rected at dispelling charges of waste and 
duplication in the space program and 
in spreading the work geographically 
as well as to more firms. Though the 
bulk of NASA prime contracts is still 
won bv aerospace firms on the East and 
West Coasts, Webb said earlier this 
month that in 1963 NASA will have 
spent 93% of its funds, or more than 
S4 billion, through prime contracts 
with 2.500 firms in 49 states and the 
District of Columbia. 

The Fiscal 1963 procurement report 
now in preparation will show little 
change from Fiscal 1962 in the 10 states 
receiving the largest dollar volume in 
NASA prime contracts. California, the 
leader, received more than $1 billion. 
Next in order are Missouri. Louisiana, 
Nesv York, Alabama. Florida, New 
Jersey, Texas, and Maryland. 

In Fiscal 1963, IS of the 100 largest 
contracts let by the agency were re- 
ceived by small business. And small 
business received about $90 million in 
contracts over $25,000. 

There is a small business adviser or 
specialist at NASA headquarters and at 
each center who screens proposed pur- 
chases or contracts over $2,500 to deter- 

participatc in the procurement. Small 
businesses desiring to acquaint NASA 
with their capabilities, or upon learning 
of subcontracting opportunities, should 
contact the small business advisers or 

Following is a summary of activities 
conducted at the agency's headquarters 
and research centers: 

Headquarters 

This division is responsible for head- 

covering reliability studies, management 
analyses, the initial phases of research 
and development projects, feasibility 
studies, liquid hydrogen purchases and 
office equipment and supplies needed 
for support of headquarters activities. 

Research grants and contracts with 



Centaur Stage Mated to Booster 

GENERAL DYNAMICS/ ASTRONAUTICS CENTAUR high-enetgv upper stage is mated to 
its Atlas booster on Pad 36A prior to Nov. 27 launch from the John F. Kennedy Space 
Center at Cape Canaveral (AW Dec. 9. p. 30). Flight was first success after program 
management was shifted to NASA's Lewis Research Center. It also marked the first 
flight demonstration of liquid hvdrogcn as a launch vehicle fuel. Centaur's two Pratt & 
Whitney RL-10A-3 engines, each rated at 15,000 lb., are shown below as the stage was 
lifted into place. Ground test program which led to successful flight will continue through 
remaining six research and development Centaur vehicles. Next flight test vehicle is tenta- 
tively scheduled to fly early next year. 




nonprofit and scientific and educa- 
tional institutions are the responsibility 
of the Office of Grants and Research 
Contracts at headquarters. 

Ames Center 

Ames has project responsibility for 
the Pioneer spacecraft and the Bio- 
satellite. Pioneer is an unmanned probe 
designed to study the space environ- 
ment and Biosatellite will investigate 
the effect of this environment on earth 
organisms, including monkeys. NASA's 
life science laboratory also is located 

Research activities at the center in- 
clude vertical and short takeoff aeronau- 
tical research; basic studies in planetary' 
entry and environmental physics; guid- 
ance and control systems; exobiology; 
physiological and behavioral sciences, 
and human factors. 

Flight Center 

Mission of this center is research 
connected with flight in the atmos- 
phere and space from low speeds to 
hypersonic velocities. Programs in 
which the center is participating include 
the X-15, supersonic transport and 
paraglider development. Ground-based 
and inflight research includes work on 
loads and structures, aerodynamics, 
thermodynamics and biotechnology. 

Goddard Center 

Goddard Space Flight Center has 
the broadest responsibility of any 


NASA installation. Its projects include 
most of the scientific satellite and 
agency responsibility for communica- 
tion and weather satellite programs. 
Goddard also directs the operation of 
NASA's world-wide manned flight, 
minitrack and satellite tracking, com- 
munication and computing system net- 
works and maintains launch teams at 
both the Pacific and Atlantic Missile 
Ranges. 

JPL 

Government-owned, Jet Propulsion 
Laboratory is operated for NASA by 
the California Institute of Technology. 
Most of the laboratory's work is con- 
fined to the Ranger and Surveyor un- 
manned lunar flight program’s. The 
Mariner planetars’ mission is managed 
by JPL. 

JPL also manages the deep space 
tracking network. 

Langley Center 

Langley Research Center conducts 
scientific and technical investigations 
on a broad scale in the areas of vehicle 
configurations, materials and struc- 
tures, re-entry, application of new ma- 
terials, supersonic and hypersonic- 
flight. rendezvous and lunar landing 
techniques, inflatable and erectable 
manned space stations and design and 
improvement of inflatable passive com- 
munication satellites. Langley Research 
Center also manages the lunar orbiter 
satellite program. 


Kennedy Space Center 

Recently re-named for the late Presi- 
dent, this center has facilities at the 
Atlantic Missile Range and Merritt Is- 
land that include buildings and equip- 
ment— mostly under construction— for 
integration, test and checkout of the 
Apollo spacecraft. NASA operates or 
directs facilities on the Air Force por- 
tion of the Atlantic Missile Range for 
preparation, test and launch of the 
Gemini manned spacecraft and its un- 
manned satellites and probes projects. 

Lewis Center 

Primary mission of Lewis Research 
Center is research and development of 
advanced propulsion and space power 
generation. This includes high-energy 
chemical, nuclear and electric rocket 
engines and space power systems for 
converting chemical, nuclear and solar 
energy into electricity. Lewis also has 
project management responsibility for 
the M-l liquid hydrogen engine. Cen- 
taur launch vehicle and Agcna stage 
procurement. 

Manned Spacecraft 

Planning and carrying out manned 
space flight programs, from the stand- 
point of the manned vehicle, is the pri- 
mary mission of the Manned Spacecraft 
Center. These missions include the suc- 
cessful Mercury program which was 
completed with USAF Maj. Gordon 
Cooper's MA-9 flight last May 16 and 
the current Gemini and Apollo pro- 
grams. This center also studies future 
projects, such as manned space station 
and planetary missions. 

Spacecraft design, crew training, 
space medicine and crew equipment 
also are responsibilities of this center. 

Marshall Center 

Development of large boosters is the 
primary’ responsibility of the Marshall 
Space Flight Center. Current programs 
include development of the Saturn 1. 
Satum IB and Saturn 5 launch vehicles. 
Marshall also is defining requirements 
for larger. Nova-class rockets for future 
planetary missions. These studies in- 
clude combinations of large liquid and 
solid stages, nuclear and other high 
specific impulse upper stages. 

Nuclear Office 

Space Nuclear Propulsion Office is a 
joint NASA-Atomic Energy Commis- 
sion facility, concerned primarily with 
the development of nuclear rocket en- 
gines for advanced launch vehicles. To 
accomplish the objective, the office is 
directing a program of research on re- 
actors, engine systems, development of 
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heat exchanger type reactors, engines 
and stages, and operation of nuclear- 
powered stages in launch vehicles for 
flight test, all parts of the Rover project. 

Wallops Station 

Wallops Station has been conducting 
rocket flights since 1945 in aeronautical 
and space research programs. Most 
launches from Wallops are sounding 
rocket flights using vehicles with as 
many as six stages. 

Largest vehicle launched from Wal- 
lops is the Scout solid fuel launch ve- 
hicle which is used for both high alti- 

bital satellite flights. A second Scout 
launch pad is nearing completion. 

Northeastern Office 

Mission of the Northeastern Office 
is to provide liaison with industry, and 
scientific and educational institutions 
in the northeastern states. The office, 
located in Cambridge, Mass., also moni- 
tors, administers and audits NASA 
contracts and grants within the region 
and conducts special pre-award surveys. 

Western Office 

Western Operations Office, in Santa 
Monica. Calif., administers NASA con- 
tracts, performs technical monitoring 
and advises headquarters on technical 
developments and capabilities. 




MANAGEMENT 


Small Business Defense Role Stressed 


By Katherine Johnscn 

Washington— Small business— generally a firm with 500 or less employes— 
is now receiving about $9.2 billion annually in prime and subcontracts from 
Defense Dept, and National Aeronautics and Space Administration. 

There has been a slight, but steady decline in the dollar-volume of prime 
awards to small firms, a few percentage points over the past few years, 
attributable to the almost inevitable result of the increasing complexity of 
weapons artd space systems. To offset this downward trend, the government 
effort is directed toward programs and policies that will increase small business 


participation in subcontract work. 

tion watches over the interests of the 
small business segment of the economy, 
reaching from Congress to small pro- 
curement offices by these methods: 

• House and Senate both have special 
committees on small business. The 
Senate committee is headed by Sen. 
John Sparkman (D.-Ala.), and the 
House committee by Rep. Joe L. Evins 
(D.-Tenn.). These committees have 
also served as a court of last resort for 
small finns that feel they have received 
inequitable treatment in government 
procurement or policy. 

• Small Business Administration, which 
guides the small business programs of 
all other government agencies, is still 
growing. It now has about 3,500 em- 
ployes and an annual budget of over 
$30 million. This agency gives financial, 
management and production assistance 
to small firms, as well as assistance in 
obtaining government business. It has 
field offices in 60 cities. 

• Defense Dept, has small business offi- 
ces at the top policy level here— in the 
office of the secretary of defense, and 
the Departments of Army, Navy and 
Air force. In addition the department 
has about 500 small business specialists 
throughout the country. 

• NASA, similarly, has a small business 
policy director in headquarters here, 
and small business specialists at each of 
its major centers. 

Defense Dept, is now making about 
S4.6 billion a year in prime awards to 
small businesses. Small finns obtain 
about S108 million a year in prime 
awards from Defense Dept, for missile 
and space systems. This represents only 
1.6% of the department’s total annual 
awards of about $6.7 billion for these 

The area in which small business ap- 
pears least equipped to compete is de- 
velopment. Small firms receive only 
0.8% of Air Force's development work. 
3.8% of Army’s, and 4.4% of Navy’s. 

Small business participation in re- 
search is substantially greater than in 


development. Small firms obtain about 
S% of Air Force's dollars for research, 
14% of Army’s, and 27% of Navy’s, 

Defense subcontract awards to small 
business are running about S4.3 billion 
a year. The department has divided the 
400 largest defense contractors into four 
groups. Army. Navy, Air Force, and 
Defense Supply Agency each have re- 
sponsibility for monitoring the small 
business subcontracting programs for 
one of these groups. 

Defense now makes it mandatory that 
each prime contractor maintain records 
showing the extent to which small 
firms arc given an opportunity to com- 
pete for subcontracts. 

Defense Dept, admits that its small 
business program is conflicting with 
two other Defense procurement goals: 

• Cost reduction, under which cost plus 
fixed fee contracts are being curtailed 
sharply and emphasis placed on fixed- 
price type contracts. "Contracts which 
are awarded after free and open compe- 
tition with the price fixed bv the bid- 
ding procedure encourage bidders to 
seek the most qualified subcontractors 
and vendors whose prices are most favor- 
able without distinguishing between 
large and small,” Defense Dept. says. 
"As the cost plus fixed fee contract is 
phased out, and as the fixed-price with 
incentive type contracts are used in its 
stead, the propriety of the government’s 
control over the execution of subcon- 
tracts is brought into sharp focus.” 

• Labor suqrlus area. This program in- 
volves set-asides of prime and subcon- 
tract work for bidding by firms in areas 
of heavy unemployment. No distinc- 
tion is made as to whether bidders in 
the unemployment area are small or big 
business. The program is in competi- 
tion with the policy to set aside defense 
work exclusively for bidding by small 

NASA prime awards to small busi- 
ness are now running about S140-S150 
million a year— or about 10% of NASA's 
total direct awards. 

Small business has had a rather low 


record of responding to NASA’s solici- 
tations to bid. In one period, NASA 
solicited bids from small business on 
21% of the dollar volume of its total 
procurements. Small business submitted 
bids on only 52% of the dollar value 
of these solicitations. 

Subcontracting to small business by 
NASA’s 32 major prime contractors is 
at about S200 million a year. This is 
about 17% of NASA’s total payments 
to the 32 companies. 

NASA has established a semi-annual 
reporting system to determine the ex- 
tent to which its primes are encouraging 
small business participation in subcon- 

NASA and Defense contact points 
for small business are listed below: 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 
SMALL BUSINESS 
POLICY HEADQUARTERS 
WASHINGTON, D. C. 



NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 
SMALL BUSINESS 
FIELD REPRESENTATIVES 








DEPARTMENT OF DEFENSE 
SMALL BUSINESS 
POLICY HEADQUARTERS 
WASHINGTON, D. C. 
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Trunk, Local Service 

Washington— Fully automated purchasing and supply system, first intro- 
duced in 1958 without drawing much industry support, is expected to come 
into its own in 1964 as a major inventory cost control function of the air- 
lines and their suppliers. 

The system, known as the Air Transport Assn. Specification 200— or Spec 
200, thus far has been adopted by only five airlines and 20 manufacturers. 
However, Eastern Air Lines will incorporate the system into its purchasing 


operation in February and American, 
to follow in quick order. 

Spec 200 is an integrated data proc- 
essing system employed between cus- 
tomer and supplier to produce an accu- 
rate flow and cost control over spares 
and parts purchased by the airlines. It 
has been estimated that the scheduled 
airlines of the U. S. will spend some 
S300 million next year for supplies and 
materials. 

Chief advantages of Spec 200 are the 
time saved in placing orders, reduction 
in lead times for both supplier and pur- 
chaser, and cutbacks in inventory. Here, 
in capsule form, is how the system 

• Supplier organizes and mechanizes 
data necessary to give inventory support 
to an aircraft. This is called initial pro- 
visioning, 

• Data is placed on a procurement data 
card. Each card contains all the infor- 
mation necessary to identify and place 
an order for a part and is sent to the 
airline where it is retained in permanent 
file. 

• Airline machine-produces an order 
card from information on the procure- 
ment data card. Order card is sent to 
the supplier when a part is needed. 
Supplier uses the order card to maintain 
his inventory control and machine- 
produces a packaging card which iden- 
tifies the part and which is included 
with the shipment to the airline. 

• Supplier has automatically reproduced 
an invoice card meanwhile from the 
packaging card, and the invoice card is 
sent to the airline where it is repro- 
duced. Invoice card is included with 
payment to the supplier. 

Card Procedure 

Machine-punched cards are provided 
to the airline by the supplier, on which 
the carrier inserts the number of parts 
used, the number in inventory and the 
number on order. Number of over- 
hauls, hours flown and time-between- 
overhaul data is also entered on the 
cards. Projected number of overhauls 
and hours to be flown are also included 
on the cards on a quarterly basis. 

From this information, the supplier 
prepares two reports for the airline: an 


Pan American and TWA are expected 


individual customer analysis, and an in- 
dustry-wide comparison of inventory 
and parts consumption. 

Carriers using the system have been 
enthusiastic over results obtained. Spec 
200 has cut down time required to pre- 
pare special status reports and elimi- 
nates the need to assign a special staff 
to conduct inventory quantity and unit 
cost surveys: Spec 200 provides a run- 
ning balance of inventory. 

Airline purchasing officials arc lean- 
ing more heavily on inventory statistics 
for parts and spares reliability, since re- 
liability is a factor that is rapidly taking 
precedence over initial cost in selecting 
suppliers. 

Purchasing Shift 

As a result, there is a trend toward 
an organizational structure that places 
the purchasing agent directly under the 
vice president of maintenance or engi- 
neering rather than under the vice 
president of finance, which has been 
the practice in the past. The purchas- 
ing agent must still consider price and 
delivery dates as factors in selecting a 
supply source, but product reliability 
is now viewed as the prime element 
in controlling unit operating costs. 

Thus, the purchasing agent relies 
upon the engineering evaluation of 
maintenance personnel in selecting 
products. In addition, there is a move 
toward granting purchasing departments 
authority to maintain their own cost 
accounting and statistical activities. 

This engineering-purchasing relation- 
ship, when applied to buy-and-rebuv 
methods, is bolstered by the Spec 200 
program and provides an airline with 
both a composite and detailed picture 
of costs as related to inventory and 
parts consumption. In addition, the 
three-way engineering-purchasing-manu- 
facturer arrangement allows the airline 
to maintain a tighter inventors' than 
was previously possible. 

Now, an airline may stock sufficient 
supplies to support an aircraft fleet 
without running the risk of a parts 
shortage while, at the same time, hold- 
ing ins'entory costs to a bare minimum 
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AIR TRANSPORT 


Airlines Consolidate, Automate Supply 


through cautious quantity control. En- 
gineering evaluation also enables an 
airline to avoid purchasing off-the-shelf 
items which may appear adequate but 
which, when placed into actual use, 
prove to be deficient. 

One carrier, anxious to introduce its 
jets on as early a date as possible, 
selected its passenger seats off-the-shelf. 
Dissatisfaction with the product forced 
the carrier to design a completely new 
scat and repurchase the unit on a bid 

Purchase through contractual bids 
now appears to be the procedure most 
carriers employ for the inventory of 
new products. The carrier draws up its 
own specifications and then attempts 
to obtain as many as three bids for the 
project. 

Roughly 15% of the 100,000 items 
the average carrier maintains in inven- 
tory are handled in this way. The bal- 
ance of the items are normally ordered 
from the prime manufacturer. 

In the local sendee airline industry, 


a newly fonned Consolidated Airline 
Purchasing Corp. has been approved bv 
the Civil Aeronautics Board. 

Purpose of the consolidated organ- 
ization, initially considered by the 
Assn, of Local Transport Airlines two 
years ago, is to employ volume purchas- 
ing as a means of reducing business 
costs and lowering annual subsidy pay- 

In practice, the corporation will be 
responsible for a continuing survey of 
airline member needs. Once it is de- 
tennined that there is sufficient need 
for any specific item by several of the 
carriers, the corporation will be author- 
ized to carry out the purchase, with 
emphasis on attaining the best possible 
discount on the basis of the order vol- 

CA15 has set a tentative limitation 
of $100,000 for the purchase of any 
single order by the corporation, plus 
a $250,000 limit on the amount of 
orders for the same item placed with 
any one company during the year. 


As part of its operation, airline mem- 
bers will also list witli the corporation 
any spare parts and equipment for 
sale. CAB has also conditioned its ap- 
proval on the right to free access into 
the corporation's records and the loca- 
tion of the corporation s headquarters 
away from the headquarter cities of 
anv of the local service airlines. 

Other inventory and maintenance 
cost-reduction efforts by airlines include 
parts pooling and reciprocal engine 
overhauls. Trans World Airlines and 
American Airlines, for example, will 
overhaul each others powerplants (AW 
Aug. 19, p. 41). American can inte- 
grate the General Electric CJ805-3 en- 
gines from TWA's Convair 8S0 fleet 
into its work line for the CJS05-23B, 
the engine for American's Convair 990. 
TWA, in turn, will meld the Pratt & 
Whitney JTSD engines for American’s 
Boeing 727s into its current P&W 
overhaul line. Both carriers will save 
substantially in tooling costs through 
the arrangement. 



SLOW-FLIGHT CONFIGURATION of the Boeing 727 shows elaborate display of leading and trailing edge flaps and slats in extended 
position. Note that practically all of the wing run area, except for tips and ailerons, is devoted to variable lift devices. Emergence 
fuel dumping is performed through trailing edge wingtip vents. In pre-delivery demonstration, the 727 has made 139 flights accnmulat- 
ting 195 hr. of flight time while covering 94,483 stat. mi. 
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AVI O N I CS 


Growing Need for Avionics Speeds Uses 

By Kenneth J. Stein 

Changing patterns of technology may reassert their influence on the 
direction of avionics developments iii the coming year, reversing the swing 
that last year placed emphasis on funding considerations. 

As the aerospace industry has become increasingly avionics oriented, it 
has required the services of advanced, high-speed data processors, more com- 
prehensive and precise navigational gear, sophisticated communications and 
transponder capabilities, multichannel telemetry, and specialized input and 


output transducers. 

Electronics producers have evolved 
systems and subsystems to meet the re- 
quirements in a continuing process of 
evolution that has seen individual dis- 
crete components develop to levels of 
capabilitv and reliabilitv compatible 
with the over-all demands of the sys- 

In effect. the changing technology 
tends to shift the identity of the pro- 
verbial weakest link. 

A need to upgrade the quality of dis- 
crete components was intensified by the 
advent of solid-state circuitry and the 
inherent reliability of the transistor. 
Newer techniques, such as semiconduc- 


tor microcircuits, already underscore 
the need for more attention to minute 
detail and more comprehensive testing 

As a growing number of aerospace 
and military avionics svstems arc com- 
mitted to the use of semiconductor 
microcircuits, their application speeds 
the growth of a body of knowledge that 
leads to further developments in the 
art. Failures, as well as successes, will 
contribute to the body of knowledge. 

Until communications satellites were 

could he sure that sufficient protection 
had been provided against irradiation 


effects and other environmental condi- 
tions in space. In the case of the Relay 
1 satellite, for example, the weak link 
proved to be a wholly unexpected effect 
of extremely low temperatures on one 
critical transistor (AW Dec. 9. p. 53). 

Irradiation, temperature and pressure 
may have been equally critical in other 
systems. Crowing knowledge of the 
vagaries of the space environment and 
of the components and subsystems that 
may be exposed to it may be expected 
to lead to a more realistic appraisal of 
the parameters that must be measured 
to give meaningful projections of life 

With increasing use of semiconduc- 
tor microcircuits, internal connections 
may become a new area of critical focus. 
Interconnections have already been a 
source of many problems as circuits 
have diminished in size, and one solu- 
tion has been a master interconnect 
board as in the Advanced Minuteman 
computer system (AW Oct. 2S. p. 70). 

Solutions to these and similar prob- 
lems will be forthcoming with in- 
creased application of semiconductor 





MARTIN NB-57B FLYING FULLY-AUTOMATIC, low-level terrain avoidance system appears to maintain a constant altitude over sloping 
terrain in this series of rapid sequence photographs. Aircraft approached simulated target over low hills (far right) of the Finger Lakes 
area in New York state, then swept across the village. Cornell Aeronautical Laboratories. Buffalo, N. Y., developed the system, which it 
calls Antoflite, under contract from USAF Aeronautical Systems Div., W right-Pattcrson AFB. Cornell’s contract includes evaluation of 
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microcircuits, and current figures indi- 
cate that this increase is rapidly devel- 
oping. 

Sales of semiconductor microcircuits 
increased in the third quarter of 1963 
to S4.2 million— a factor of almost 
three, compared with SI. 4 million aver- 
age quarterly sales for all of 1962. Ship- 
ments are expected to jump further 

Emphasis on command and control 
systems continues to expand, under- 
scored by the recent dedication by 
USAF’s Electronic Systems Div. of a 
new Systems Development Laboratory 
at Laurence G. Flanscom Field, Bed- 
ford, Mass. 

'Die laboratory, to be operated by 
Electronic Systems Div. and the non- 
profit Mitre torp., will be to command 
and control systems what a wind tunnel 
is to airframes, one officer said. The 
facility will make use of its IBM 7030 
(Stretch) computer and of rooms which 
may be configured as command posts 
for various systems under test to evalu- 
ate future command and control system 
concepts. 

Corollary experiments will deal with 
improving communication between 
commanders and their data systems, 
with the intent of eliminating time- 
consuming programming of computers 
and translation of infonnation into ma- 
chine language. Future USAF L-dcsig- 


nated systems are expected to benefit 
by the simulation techniques, which 
are certain to affect future procurement. 

An application for the optical maser 
(laser) as a means of detecting clear-air 
turbulence through a laser radar tech- 
nique which might detect shears, or dis- 
continuities, not detectable by RF ra- 
dars has been proposed. Scientists at 
Martin-Orlando speculate that the 
shear might provide sufficient reflection 
to laser energy. 

In another application of the laser, 
NASA plans to test the device as a 
spacccraft-to-ground communications 
link. 

Changing patterns are anticipated in 
another avionics area— aircraft nav/com 
equipment-according to guide lines 
established by Special Committee 101 
of the Radio Technical Commission 
for Aeronautics. 

Prepared in the form of a priority 
list for avionics equipment for various 
classes of aircraft, the RTCA report 
considers the tools of air traffic control 
and navigation as related to Federal 
Aviation Agency plans for the future. 
On this basis, it establishes an order 
of priority for various equipment. 

Equipment elements required, de- 
pending on services required from the 
ATC system, will include: 

• VHF communications. 

• VOR navigation, supplemented by 


distance measuring equipment (DME). 

• ATC transponder, supplemented by 
automatic altitude reporing. 

• Off-set course capability from VOR/ 
DME by means of pictorial display or 
course-line computer. 

The committee omits what it calls 
several "obvious" elements from its list, 
because they are not considered ele- 
ments of the basic air navigation and 
ATC system, although they may be 
useful and functional. These omissions, 
and the reasons given for them, are: 

• Instrument Landing System (ILS), 
facilities for which are currently pro- 
vided only at major terminals consti- 
tuting less than 3% of the total num- 
ber of FAA-registered airports. Also, 
aircraft not equipped with ILS receivers 
can make IFR approaches through the 
use of other aids, the RTCA says. It 
calls ILS receivers a user's option. 

• Marker facilities, for which the need 
is expected to decrease in future, par- 
ticularly as DME is expanded. Alter- 
nate means are available for determin- 
ing fixes, the commission says. 

• Automatic direction finder (ADF). 
presently an "extremely useful and 
necessary equipment in certain air- 
space." However, use of the ADF as 
a basic navigation device is expected to 
decline in the future, and, for this rea- 
son, it is not listed in the required 
category, according to the RTCA. 
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AERO COMMANDER'S Jet Commander (above) is shown with added 30-in. fuselage section forward of the entrance door, lengthening 
fuselage to 30 ft. 11 in. Cross weight of the aircraft has been increased to 16,000 lb., allowing an increase in useful load to 8,760 lb. 
Jet Commander is powered by General Electric CJ610 turbojets. Upper wing surface is equipped with speed brakes. 


NORTH AMERICAN SABRELINER (above) is shown during low-level turn with gear, flaps and speed brakes extended. Aircraft is 
powered by two Pratt & Whitney JT12.A-5 engines. Dassault Mystcrc 20 mockup (below) has engine nacelles configured for the 
General Electric CF700 turbofan. Note Pan American World Airways markings on tail. Pan Am ordered 40 Mystcrcs (AW Aug. 12, 
p. 41), with options for 120 more. Dassaults sold in U. S. will have U. S.-built communications and landing gear components. 




BUSINESS FLYING 


Manufacturers Review Component Buying 


By Erwin J. Bulban 

Dallas, Tex.— Business flying is continuing its record upward pace as a fast 
growing segment of the U. S. aerospace manufacturing and sales industry'. 

This year’s production will probably run 600-700 more units than the 6,700 
turned out in 1962, with a dollar volume approximately SI 5 million to §20 
million higher than last year’s $180 million retail value, the Aerospace Indus- 


tries Assn, estimates. Industry leaders : 

Already the largest user of U. S. skies 
in number— 80,000 airplanes versus ap- 
proximately 2,000 scheduled airliners 
and 19,700 military aircraft— the private 
air fleet will markedly increase this dis- 
parity in just a few years, the Federal 
Aviation Agency' estimates. In five years. 
99,000 general aviation airplanes will 
he sharing the airspace over this country 
with approximately 16.500 airline and 
military ty'pes, the agency forecasts. 
Seasoned business aircraft industry ob- 
servers believe FAA figures are on the 
conservative side. 

Buyer preference continues towards 
faster, heavier, better-equipped, more 
costly single- and twin-engine aircraft. 
In five years, multi-engine business air- 
planes will outnumber scheduled air- 
liners by nearly 12 to 1, FAA forecasts. 

Growing sophistication in business 
aircraft and their equipment will be 
further accented in the coming year 
with deliveries starting of the new class 
of light jets, characterized by the Aero 
Jet Commander and the Lear Jet. This 
development, though several years be- 
hind the scheduled airline jet equip- 
ment transition, holds promise of exert- 
ing a comparable impact on business 
flying, although its portent probably will 
not Be clear until 1965. Some now con- 
sider it plausible that the business air- 
craft jet fleet could number 3,500 units 
in the next decade. 

The over-all numbers forecast by gov- 
ernment and industry personnel in 
itself points toward the sizable market 
developing for suppliers and vendors to 
business flying airframe, powerplant and 
equipment companies and also in the 
service and maintenance fields. But 
they likewise point to problem areas 
that must be solved. 

Competition in new product lines 
will definitely increase as additional sup- 
pliers tend to seek their share of the 
available business. From the airframe 
manufacturer’s standpoint, he will be 
increasingly critical of quality and re- 
liability and is looking more and more 
at his product as a system, rather than 
an airframe carrying a collection of 
equipment. 

Indications are that the airframe 
builders arc becoming less tolerant to- 


o let-down in sight for next y 

wards suppliers whose products show 
low scores in quality of workmanship or 
reliability, and they are developing ap- 
proved supplier lists from which sources 
will be selected and rated continuously. 
In some cases, there is thought being 
given by airframe manufacturers to- 
wards developing new equipment speci- 
fications and then putting these out fo 
bids and evaluation, similar to the sy.< 
tern used by the military services. 

Beech Aircraft Corp., one of the ms 
jor business aircraft builders, spent 512 
million in its 1963 fiscal year with sup 
pliers and vendors— not counting raw 
materials, such as sheet metal stock— 
and does a spare parts and accessories 
business of better than 57 million an- 
nually. Expectations arc that this latter 
phase of its operations is headed for a 
large increase in future years. Other 
airframe builders are showing similar 
robust spares and accessories sales. 

This part of the business itself is an 
indication of where problems are de- 
veloping. The airframe builders are 
tending to enlarge their volume of 
items purchased from vendors, but with 
the aircraft manufacturer’s trade name 
on it and his own distributor-dealer net- 
work handling marketing. The original 
parts manufacturer is attempting to 


General Aviation Aircraft 
By Category 
Estimated 1960-1970 
Fleets 

ingle-Engine 


1962 


1964 


Engine 


P 

6,926 34 
7,700 35 
8,300 37 
8,900 39 
9,500 41 

1965 10.000 

1966 10,800 

1967 11,600 

1968 12,400 51 

1969 13,000 53 

1970 14,000 56 
Source— Fedr 


Other Total 
78 34,424 75,828 
00 33,400 76,600 
00 34,100 79,900 
00 34,800 83.200 
00 35,500 86,500 
00 36.000 90,000 
00 35.800 93,000 
00 35,600 96,000 
00 35,400 99,000 
00 35,200 102,000 
00 35.000 105.000 


market similar items under his own 
trade name, often to the operators of 
the same airplane. Then there arc ma- 
jor distributors of these part lines and 
equipment manufacturers who are try- 
ing to hew out a share of this market 
and are also increasing competition. 

Exact data on how much business 
these distributors are currently doing is 
difficult to assess, since they do not 
readily furnish sales figures. But 31 
members of one distributor association 
are doing approximately 57 million 
monthly supplying the needs of airlines 
and fixed base operators, with probably 
less than half this dollar volume in air- 

A typical large parts and accessories 
distributor, Southwest Airmotive Corp.. 
expects to do about 54 million in busi- 
ness in its 1964 fiscal year, half of this 
in the general aviation market. The 
territory Southwest Airmotive serves 
covers 15 states, requiring nine district 
offices in addition to its home base at 
Love Field, Dallas. Southwest Air- 
motive estimates it has about 1,000 
customers in its territory and these can 
range in volume from §200 per month 
to as much as S 50.000 monthly for 
bigger accounts. 

This distributor has been gearing for 
the build-up in the general aviation 
market in recent years. At one time 
approximately 80-90% of its volnmc 
was with scheduled airlines. 

A primary concern for both airframe 
and equipment manufacturers is devel- 
opment of additional sales outlets to be 
able to reach more prospects and pro- 
vide the airplanes that are flying with 
greater utility by making more landing 
and service facilities available. 

It is already apparent that such facili- 
ties have not kept pace with the growth 
of the industry'. Hangar space is at a 
premium. A recent Beech survey showed 
that the bulk of this country's general 
aviation Beet— about half the multi- 
engine and three-fourths of the single- 
engine aircraft— are located in 400 com- 
munities, all of which have populations 
of 75,000 or less. But at airports at 
these localities there were approximately 
28 airplanes for every maintenance or 
storage hangar. 

Also, a detailed Cessna survey, com- 
pleted this year, pointed out that there 
were only 3,054 verified fixed base oper- 
ators against a total of over 7,000 air- 
ports, indicating a dearth of operators. 
Considering that attended airports aver- 
aged 2.5 operators, this means that sev- 
eral thousand airports lack adequate 
sales, service and maintenance facilities. 
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DATA AMPLIFIERS 



4000 FIFO, $825. Prices of olhers 
on request. 



DIRECT WRITING OSCILLOGRAPHIC RECORDING - 
1 to 16 Channels 

Clear, rectangular coordinate recording by heated stylus. Wide choice of basic 
systems for 1, 2, 4, 6, 8, 12, 14 and 16 channels; most have plug-in interchange- 
able preamplifiers or 8-channel amplifier modules. Basic assemblyprices (without 
amplifiers) range from $3300 for 8-channel “950" style to $6270 for 8-channel 
“350" style. Typical 2-channel mobile basic assembly, $1575. 
Single channel portables from $700-$750. Prices of wide 
variety of amplifiers on request. 


ALL PRICES f.O.B. WALTHAM, MASS,. U.5.A., AHO SUBJECT TO CHANCE 
WITHOUT NOTICE. STATE AND LOCAL TAKES ADDED WHERE APPLICABLE. 



LEAR-SIEGLER, INC. . 


POWER EQUIPMENT DIVISION 

ROMEC FACILITY 

241 South Abbe Road. Elyria. Ohio • Phone 216423-3211 


ELECTRIC GENERATING SYSTEMS • MOTORS, STARTERS AND ACTUATORS 








LET 

PED* 

GIVE 
YOU 
A HAND 


5fC P E D is the new Power Equipment Division of Lear Siegler, Inc. . . . the 
combined resources of three famous names in the aerospace industry . . . 

Jack & Heintz, Lear Romec and Lear Electro-Mechanical. 

Now . . . with a new combination of capabilities, men and ideas, 

PED is developing high performance electro-mechanical, hydraulic 
and pneumatic sub-systems to provide the muscle for tomorrow’s 
aerospace vehicles and support systems. If your requirements call 
for reliable energy conversion sub-systems to withstand space 
environments you should consult PED. 

FLUID SYSTEMS • SERVOS AND CLUTCHES • ELECTRIC DRIVE SYSTEMS 


THE PRODUCT 

Over 15,000 different products backed by more 
than 3,300 U.S. and foreign patents issued or 
pending. A solution to almost every conceivable 
connection problem in the electrical/electronic 
industries. Dependable product performance and 
long-lasting reliability assured by quality control 
checks all along the line of manufacture from 
receipt of raw materials on through to the fin- 
ished product. Research and Testing facilities 
second to none in the industry with constant and 
continuing efforts to improve existing products 
and developments of new products for Space 
Age needs. 


THE TECHNIQUE 

A controlled compression crimping technique for 
terminating the widest range of wire sizes of 
every type — solid, stranded and irregularly shaped 
— singly or in any combination. Reliability as- 
sured through matching tool to terminal so that 
every connection of a given size and type is per- 
fectly identical in appearance and performance 
by the tens or the tens of thousands. Color cod- 
ing of terminal and matching tool to maintain 
operator errors at an absolute minimum and fur- 
ther add to the quality control measures utilized 
in creating the basic product. An end result of 
unqualified superior performance, maximum re- 
liability and conformance to the most stringent 
commercial and military requirements. 


THE COMPANY 

A worldwide network of manufacturing and dis- 
tributing facilities with complete duplication of 
products and services strategically located to ful- 
fill customer needs promptly and efficiently. A 
knowledgeable sales force backed by Field Serv- 
ice Engineers, Creative Analysis Teams, Employee 
Instruction Personnel, New Product Seminars, the 
AMP Mobilab, modern Research and Testing fa- 
cilities and a Speed Order Service for fastest 
possible delivery of the product. 


AMP . . . PIONEER AND WORLD LEADER IN 
THE DEVELOPMENT AND MANUFACTURE OF 
SOLDERLESS TERMINAL AND CONNECTOR 
PRODUCTS FOR SPACE AGE ELECTRICAL/ 



For a brief description of the products 
listed below, see the following pages: 

- Coaxial cable and shielded wire products 
Pin and socket multiple connectors 
Programming devices 
■ Printed circuit connectors 
Taper technique 

• Hermaphroditic connectors 

• Application tooling 


ELECTRONICS CIRCUITRY. 



COAXIAL CABLE AND SHIELDED WIRE PRODUCTS 


COAXICON* CONNECTORS 


A complete line of multiple and single-in-line connectors for 
coaxial cable covering RG/U cable sizes .075" to .250". Ter- 
minations are made with AMP’s exclusive one-stroke crimping 
action— one stroke of the matching A-MP* crimping tool termi- 
nates inner conductor, outer braid and cable support— simul- 
taneously! Contact plating — AMP standard gold over nickel— 
assures maximum conductivity and long time reliability. 




Selection includes pre-and-post insulated types for both single 
and multiple conductors. Choice of nylon and TEFLONt 
insulation. Included are special heat-resistant ferrules and 
specially designed pre-insulated ferrule for use with printed cir- 
cuit boards. Crimping process assures connections of maximum 
conductivity, high resistance to adverse environmental fac- 
tors and a tensile strength approaching that of the wire itself. 






PIN AND SOCKET MULTIPLE CONNECTORS 




PROGRAMMING DEVICES 


PATCHCORD— Boards in both universal and shielded con- / N 
struction. Standard rack mounted types and new "space-saver” ( 4 ) 

model which mounts into rather than onto panel. Crimped con- V s 

tact design offers double wiping action for assured reliability. 

Double detent retention feature of patchcord prevents acci- 
dental dislodgement. 



PRINTED CIRCUIT CONNECTORS 



TAPER TECHNIQUE DUALATCH* CONNECTORS 



Hermaphroditic connector line in standard and miniature sizes 
— modular miniature, 40, 60 and 132 position miniature and 
200 position standard. Self-cleaning contacts are crimp, 
snap-in type and gold over nickel plated to AMP standards to 
resist oxide-insulation build-up. Same contact fits both con- 
nector halves. 



TOOLING 


The AMP concept of matching tool and terminal has resulted 
in a precision crimp which assures maximum tensile strength 
and electrical conductivity. From hand tools for limited pro- 
duction, to high speed automatic crimping machines capable 
of 12,000 terminations per hour, the AMP crimping method is 
identical and precise. 





TERMINALS AND SPLICES 


In these categories, we offer industry's broadest lines of products 
designed for basic connection problems in the electrical/elec- 
tronic fields. Available in every shape and size, and covering the 
entire spread of industry used wire size ranges, our terminals not 
only meet but in many cases actually exceed the most stringent 
commercial and military specifications. They are available in un- 
insulated and pre-insulated types, in various base materials and 
in a complete selection of platings ranging from the most com- 
mon to precious metals. All of them offer the advantages that go 



splices. Again, these are available in both un-insulated and pre- 
insulated types for the entire range of most commonly used wire 
sizes. The line also includes specially designed splices which are 
highly resistant to adverse environmental factors such as mois- 
ture or extremes of heat and cold. 


From computers to power-stations, in ground control installa- 
tions and in super-sonic aircraft, in the whole range of consumer 
oriented products, wherever a wire must be terminated to 



© 



RESEARCH AND TESTING 

© 


Our research and testing facilities have always played a very im- 
portant part in the improvement of existing products and the 



In keeping with the reliability demands of our Space Age 
technology, this facility includes four "white rooms" for the ultra- 
refined testing of electrical/electronic connections and com- 
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I Aeroquip Quality Products Simplify 




iiSip! smitps mmmmm 






=*4eroquip 


For the frozen frontiers: 

a family of steels to which zero means nothing 


Strange things happen in the world of ultracold. Some metals get stronger but 
sometimes so brittle they shatter like glass. Others become superconductors. 
The load-carrying capacity of some fluctuates wildly. Material selection, in this 
strange Pandora’s Box world, must depend on carefully accumulated perform- 
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ance data. We have a wealth of such data at United States Steel, plus compar- 
ative design studies, that will make your material problems easier. Ask for a USS 
cryogenics specialist by calling our nearest sales office, or writing United States 
Steel, Room 6834, 525 William Penn Place, Pittsburgh, Pennsylvania 15230. 



USS 9% Nickel Steel: 
excellent strength 
and notch toughness 
down to -320F 
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USS 3s% Nickel Steel: 
used for land-based 
facilities and 
ocean-going tankers 



USS Type 304 Stainless 
Steel: the #1 cryogenic 
metal down to 
absolute zero 

The austenitic chromium-nickel stain- 
less steels. 304 and 304L, are by far the 
most popular metals for cryogenic serv- 
ice down as low as -459F. They are 
used widely in liquid oxygen produc- 

liquid hydrogen and liquid helium. 
Wherever high purity is essential, such 
as handling liquid missile fuels, stain- 

mains chemically clean and won't scale. 

Type 304 stainless steel is easy to 
weld and fabricate, doesn't require 
stress relief after fabrication, and pos- 
sesses high strength with excellent sta- 
bility and shock resistance at very low 
temperatures. Its allowable design stress 
is 18,750^8^ tirade k 


United States Steel 
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of SYNCHROS AND 
ROTATING COMPONENTS 
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SOME OF OUR PRODUCTS NEVER GET OFF THE GROUND 


They aren’t supposed to. ■ Like this helmet 
mounted radio receiver for field communications. 
Or its companion miniature transmitter. ■ The 
U. S. Army Electronics Research and Develop- 
ment Laboratories, Ft. Monmouth, 

New Jersey, have contracted for these 
new all-transistor units for service test 
use. For the first time, communica- 
tions travel with the squad, lighten the 
load that soldiers must take into battle, 
and— in many cases— provide the 


means to save lives by doing away with hand 
signals or shouted commands. Fighting men are 
able to react to orders Instantly — regardless of 
their field positions, the size of their units, or the 
combat conditions surrounding them. 
■ Delco Radio goes wherever miniature 
portable communication systems can 
help solvea problem. ■ Perhaps we can 
help solve yours. Forward your speci- 
fications to Delco Radio, Military Re- 
quirements Department, Kokomo, Ind. 


DELCO 

Radio 








WIDENING THE DESIGNER’S HORIZON 



SPECIAL METALS, INC. 

NEW HARTFORD, NEW YORK * Research - Deve, 0 P mcnl Onentcd 



. . . comes through head heat unscathed! 


Higher and higher recording speeds mean instrumenta- 
tion progress — and problems! Increased speed and tension 
on tape generates friction that concentrates heat around 
recording heads and can make ordinary tape unreliable. 
Signal dropout or distortion can result when this localized, 
high-temperature build-up separates recording oxides 
from tape backing. 

“Scotch” brand Heavy Duty Instrumentation Tapes 
carry signals coolly through head-heat environments. They 
withstand temperatures from — 40°F up to +250 C F. They 
last at least 15 times longer than 
ordinary tapes. Their heavy duty 
oxides and binders are formulated 
to resist heat extremes, minimize 
ruboff. Exclusive Silicone lubrica- 
tion eases head wear, tape wear. 

They offer 1000 times more conduc- 



tivity than ordinary tapes to drain off dust-gathering static. 

1 6 different “Scotch” Heavy Duty Tapes are available 
in 3 series. Polyester backings offered are .65, 1 and 1.5 
mils. Choice of coating thicknesses includes .18 and .43 
mils. “400” series: excellent high and low frequency reso- 
lution. “500" series: smooth, sharp resolution for broad 
band, other high frequency uses. “900” series: ultra- 
smooth surfaces for predetection recording systems, 
critical wide band needs. 

technical talk Bulletin No. 3 explains temperature 
effects on recording tape, discusses heavy duty oxide and 
binder combinations, f ree. Just write 3M Magnetic Prod- 
ucts Division, Dept. MCJ-123. St. Paul 19, Minn. 


magnetic Products Division 
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. . . EXTREMELY CLEAN, SOUND AND FINE GRAINED, WITH GOOD 
FORGEABILITY, WELDABILITY AND MACHINABILITY CHARACTERISTICS 



Firth Sterling's new high temperature alloy 
FS-X-750 is produced by the exclusive Hopkins 
Process of consumable electrode melting under 
a flux blanket which minimizes non-metallic in- 
clusions— so important in critical applications 
such as jet engines, missiles and nuclear power 
mechanisms. You get a high quality metal, 
practically free of segregation, requiring less 
conditioning. So you can order material closer 
to finished size and save three ways . . . orig- 
inal cost, shipping cost and machining cost. 
And because of its unusually clean, fine grained 
structure, FS-X-750 is readily forgeable, weld- 
able and machinable. Available in ingots, bil- 
lets, bars, rod and wire. 


Chemical analysis: C-.04%; Mn-.70%; 
Cr— 15%: Ni— 73%: Ti-2.50%; Al- 
.80%: Cb— .85%: Fe-6.75%. 



Data sheets and technical service are available. Write or call . . . 


Firth Sterling 

INC 

Pioneer in specialty steels 
and sintered tungsten carbides 
3113 FORBES AVENUE, PITTSBURGH 30, PENNSYLVANIA 
OFFICES AND WAREHOUSES: HARTFORD, M0UNTAINSI0E, N. J„ 
PITTSBURGH, CLEVELAND. DAYTON, DETROIT, MELROSE PARK, ILL., 
BIRMINGHAM, LOS ANGELES, HOUSTON 








The only COMPLETE FASTENING SYSTEM 
for the Aircraft and Missile Industry 


STANDARD CHERRYLOCK Rivets for solid rivet strength . . . 

top performance in a complete range of diameters and grips. 
Qualifies under NAS Specification 1400 and Standards Pages 
1398 and 1399. (U.S. Patent No. 2931532) 

BULBED CHERRYLOCK Rivets for thin sheet and double- 
dimple applications. Short grip . . . strong joint . . . extremely 
large blind head and bearing surface. 

CHERRY "9000" series serrated stem MS rivets and Cherry 
Standard MS knob stem rivets for a complete line. 

CHERRY AIRCRAFT L0CKB0LTS for high strength . . . high 

temperature and corrosion resistant service, are available 
in a full range of diameters, grip lengths and head styles. 

A-286 STAINLESS STEEL * MONEL * 
ALLOY STEEL * ALUMINUM 

The Complete Fastening System 
Cherry Blind Rivets — Cherry Aircraft Lockbolts* — and 
Cherry Installation Tools 


Cherry Rivet Division 


Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. • a fextron I company 
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D6AC ROCKET MOTOR CASING RING 
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There is No Substitute for Reliability 



"MICRO MAG MOD! 
MAGNETIC 
MODULATORS 


-provide repeatable data over years 
of continuous, unattended operation! 




SS 





ADVANTAGES: 

Electrical zero point and gain, 
repeatability and stability over 
entire service life 
Extremely broad bandwidth 
Carrier frequencies as high 

as 1 megacycle 
Input signal current resolution 
better than 0.01 /ia 
Absolute reliability— unlimited life 
High shock and vibration proof 







Does your data system need punched tape? 





TELETYPE’ 




Landing strip for a supersonic fighter 


istol Skldeley BS 
ust engine, the 
’ 1154 strike air- 

take-off and land 

r and Royal 


The choice of the BS 100 for the 
P 1154 follows closely on the success- 


ful trials of another Bristol Siddeley 
poweredV/STOLaircraft-theHawker 
Siddeley P 1127. The P 1127, powered 
by the Pegasus vectored thrustengine, 
has been flying for more than three 
years and was the world’s first V /STOL 
st rike aircraft. With more than eight 
years development experience in vec- 
tored t hrust engines, Bristol Siddeley 
are world leaders in this field. 


Bristol Siddeley Engines Limited. 
Aero-Engine Division: PO Box 3, 
Filton, Bristol, England. 


f — 


BRISTOL SIDDELEY 
SUPPLY THE POWER 





at Arrowhead you get 


Arrowhead's "Programmed Capability" makes available to you a unique organization of Imaginative specialists, molded into an Integrated 
team with a remarkable sense of project responsibility ■ Housed in a new engineered facility, present project activities include unusual 
space-age materials engineered Into systems with exotic configurations and sizes (50 foot Saturn fuel lines) as well as critical ducting and 
fluid transfer systems for both military and commercial aircraft ■ Arrowhead has years of experience in producing life Support Equipment, 
such as fuel suits, full-pressure suits and helmets ■ For ground operations or a lunar probe and return, Arrowhead's Human Factors Labo- 
ratory can be relied upon from research through precision performance ■ The new plant includes full-scale environmental testing equipment 
to Insure unfailing service ■ A super-clean room is in operation ‘round-the-clock. You are urged to utilize the unusual creativity and 
production skills of the Arrowhead specialists. 


THE CAPACITY TO CREATE...THE SKILL TO PRODUCE 


FLUID TRANSFER SYSTEMS THERMAL PROTECTION LIFE SUPPORT EOUIPMENT NON-METALLIC STRUCTURES LOX CLEANING FACILITIES 


materials for extreme si 

d materials such as ice include ablative and 
metal, rubber, plastics and cryogenic systems, integral 
fabric to save weight and and blanket insulation, cus- 
provide functional superi- tomized in substance and 
ority, complete reliability. shape to exact specification. 


and Space-age full-pressure Structural configurations Arrowhead's particu 

jits and helmets for astro- use modern chemistries . . . matter control is avail 

juts and ground support foam, fiber glass, resins .. . for custom service. C 

jel suits, with two-way and ranges from radomes, plete cycle ranges fro 

idio, provide safety and custom fuel cells, or instru- gray area, through su 
inctional freedom for crew- ment cases to a 50 ft. Saturn clean procedures 

en. Standard or custom. fuel line shipping case. vacuum packaging. 


Space-age capability from Launch Pad to Recovery 


in • LIFE SUPPORT EQUIPMENT Space Suil 
pment • NON-METALLIC STRUCTURES Pli 
I • LOX CLEANING FACILITIES Aerospace 
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SEE CORPORATE 


FOR ADDRESSES 
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TELEMETRY SYSTEMS 

PCM GROUND TELEMETRY STATION - 

PCM/Video quick-look ground station for 
missile checkout, launch and tracking; 

ss.rs‘ 




eventually will be placed 


METER, INTEGRATOR 



AUTOMATIC CHECKOUT SYSTEMS TIMING SYSTEMS 



TELEMETRY DATA REDUCTION SYSTEM - 
PAM-FM, PDM-FM and FM-FM on-line com- 
puter system for reduction of Air Force 
project telemetry tapes at university re- 
search department. 

NUCLEAR ROCKET DEVELOPMENT TEST 
SYSTEM-On-line computer PAM decom- 
mutation system accepts data in real 
time or from magnetic tape playback. 
Synchronization is maintained in pres- 
ence of up to 20% pulse rate change in 
one channel interval. Noise pulses are 
rejected by signal-energy content com- 
parison. 

COMPUTER INTEGRATED SYSTEMS 

HIGH SPEED DATA CONVERSION SYSTEM 
—High speed system multiplexes analog 
information and feeds digitized data at a 
20 kc rate direct to a high speed digital 
computer. 


DEEP SPACE PROBE COMMAND SYSTEM- 

Ground command subsystem for deep 
space probes accepts computer-origin- 
ated commands for satellites, checks, 
rejects incorrect commands, simulates 
transmission, verifies data, and prepares 
correct tapes for subsequent transmis- 
sion. 

MISSILE AUTOMATIC CHECKOUT SYSTEM 

—General Purpose Programmer and Pro- 
grammed ADC for controlling stimuli and 


DATA ACQUISITION SYSTEMS 
STRUCTURAL STATIC TEST SYSTEM - 

Mobile 200-channel data acquisition sys- 
tem records strain gage outputs on incre- 
mental magnetic tape recorder and high 
speed printer. 


10* CMS 

HYPERSONIC WIND TUNNEL DATA ACQUI- 
SITION SYSTEM-Wind tunnel data acqui- 
sition system acquires data under com- 
puter control from 3 wind tunnel sites 
. . . total system error 1.25 microvolts on 
most sensitive scale. 


■1 STANDARD INSTRUMENTS I 

SOLID STATE AMPLIFIERS 


Astrodata time code equipment has been 
used throughout current space programs 
at Cape Canaveral, Pacific Missile Range 
and tracking stations around the world. 
Standard time code generators, tape 
search units and terminal units provide 
systems engineers with a high degree of 
flexibility ranging from simple and eco- 
nomical through extremely sophisticated 
systems. 

The modular design approach permits 
tailoring systems to specific require- 
ments using standard modules. In addi- 
tion to the production and engineering 
economies obtained, users can re-assem- 
ble and update systems at little added 
cost when progressing from one program 
to another. 



it heavily in 
strumented test range, will provide time 
references for Apollo and Gemini manned 
spacecraft programs. 


Standard Time Code Translator Systems 
include models to translate all serial 
time codes to decimal display, parallel 
BCD output . . . translate serial time 
code, provide parallel output and display 
consistent with input code format. 
Standard Terminating Systems include 
models to operate as translator and/or 
generator, maintain output on loss of 
input signal ... to provide basic modules 
for all terminal function assemblies such 
as terminal, signal conditioning or con- 
version functions. 


i-p referred to input 
100-Volt Operational Amplifier Model 117 
Output: ±50 ma. Open loop gain greater 
than 10 s . Frequency Response: flat within 
0.1% dc to 2 kc within 3 db dc to 200 kc 
Galvanometer Drivers Series 130 
Output Currents to 100 ma 
Output Voltages to ±10 vdc or peak ac 
Differential Amplifier Model 880 
Bandwidth: dc to 100 cps Gains to 1000 
Low Noise: less than 1 (iv rms 

11,31 *Modei'll2 


SOLID STATE ADC's and MULTIPLEXERS 


Series 3000 ADC's 
1088 Standard models 
Accuracies to 0.01% 

Conversion speeds to 30,000/sec. 
High level Multiplexer Model 951-100 
Inputs per card: 4 two-wire 
Input voltage: ±5 volts 
Switching Time: < 5 *isec 
low Level Multiplexer Model 952 
Input voltage (full scale): ± 10 mv 
Switching Rate: 0 to 20 kc 
Crosstalk: less than 0.005% 


Write for Systems Experience bro- 
chure giving more complete descrip- 
tions of Astrodata systems. 



STOP pump wear? 
ELIMINA TE valve erosion ? 


Costly wear in pumps, valves and other hydraulic, fuel and lube system parts is not inevitable. Even though 
wear is still unavoidable during break-in while rough edges are being worn down, there is no need for it to 
continue merely because the metal surfaces slide over each other. 

New studies by PALL and scientists at leading aerospace and industrial facilities have proven that the cause 
for continued wear is extremely fine contaminants circulating in the fluid. Too small to be seen by the naked 
eye, these less than 5-micron (0.0002") diameter particles act as a lapping compound and grind away at the 
surfaces by getting between the moving parts. 

Naturally, these ultra-fine particles pass right thru the 10-micron nominal (absolute 25-micron) filters used in 
most systems. Most of them even go thru the nominal 1.5-micron (absolute 15-micron) filters found in a few 
of the latest systems. While these filters prevent passage of the large particles that might cause a catastrophic 
failure, they do little to control the wear caused by less than 5-micron contaminants. 

Now there is an exclusive 3-micron absolute filter developed to continuously remove "lapping” size range 
particles, reducing wear and erosion to a negligible amount. Based on an epoxy impregnated and coated paper 
filter medium called ULTIPOR.9, these disposable and relatively inexpensive filters are available for a wide 
range of system requirements. 


PALL 3-MICRON 
ABSOLUTE FILTERS 

Sized to AN6235-4A OW dia. x AV2." 
long). Both 2-stage & 1-stage filters fit 
into a standard MS28720-12 housing. 
Absolute 3-micron particle removal per 
M1L-F27656A (USAF). Absolute 1-micron 
rating using standard APM-F-9 glass 
beads. Available off-the-shelf, with or 
without housing. Zero media migration. 
■ Disposable. ■ Low cost. 

Send for complete technical literature today. 





AIRCRAFT POROUS MEDIA, me. 

A SUBSIDIARY OF PALL CORPORATION 

GLEN COVE. L. I., N. Y. • (516) OR 1 4000 • TWX: 516-671-6272 • WU TELEX: 01-26329 
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Multi-Mission Satellite 

Already scheduled for four major missions, the 0A0 
can be adapted to others with minimum change 



The Orbiting Astronomical Observatory spacecraft will accurately point— within one 
minute of arc— a 1000-pound pay load almost four feet in diameter and more than 
nine feet long. Its pointing stability on a star can be held to one-tenth second of arc- 
long enough to acquire, store, and transmit data as commanded from the ground. 
This fully integrated, flexible system is designed, built and tested by Grumman for 
NASA’s Goddard Space Flight Center. Because of the versatility of the system, the 
0A0 spacecraft can be adapted to other space missions with minimum change. The 
design, development and integration of advanced space systems is a job that requires 
special skills and capabilities. Grumman has the manpower, the research and test 
facilities and the management team to administer the most complex space programs. 


GRUMMAN 


AIRCRAFT ENGINEERING CORPORATION 
Bethpage, Long Island, N.Y. 





AIRCRAFT EQUIP. 
DIVISION 

• PRESSURE SWITCHES 

• FLOW DEVICES 

• LIQUID LEVEL DEVICES 

• DISCONNECTS 


AEROTHERM 


' AIRCRAFT SEATING 
• AERO- CONTAINER 
' AERO- STRETCHER 
' AERO-HARNESS 



Earned through unusual quality and 
uniform dependability. They’re important 
reasons why CECO small engine fuel con- 
trols and pumps are specified by leading 
manufacturers of gas turbines. 

CECO’s simple, reliable, lightweight, low- 
cost fuel systems are exemplified by the 
TA and MC series of jet engine main fuel 
controls. 

The TA-1, proved in service on Lycoming’s 
T-53, incorporates a dual element main 
fuel supply pump, free power turbine 
governor, automatic altitude and tempera- 
ture compensation, and integral emergency 
fuel metering system. 

The MC-16, powering the Ryan Firebee 
drone, combines the pumping and control- 
ling functions in one compact unit. 

And CECO main fuel pumps have earned 
their reputation by dependable perform- 
ance on the General Electric J-85 and the 
Pratt & Whitney Aircraft J-60 gas turbines. 
Put CECO's specialized developmental and 
manufacturing experience to work for you. 
Remember, control is our business. 


CHANDLER EVANS CORPORATION 


WEST HARTFORD 1, CONNECTICUT 


TUR8INE 


CONTROLS/PUMPS • MISSILE CONTROL SYSTEMS/SERVOS • AIRCRAFT/ENGINE 







Litton electron tubes, display devices, and accessory equipment. More than 500 electron tube 
types spanning the l-meter-to-4-millimeter frequency spectrum and the milliwatts-to-megawatts 
power ouput range . . . more than 100 high-performance, high-resolution cathode ray tubes and 
CRT operational accessories ... dozens of tube-related accessory equipments — all are part of 
the standard line at Litton. If one of them doesn’t meet your specifications, we always have 
others in development. Should your needs be even more advanced, we stand ready to apply 
some of the finest minds, skills, instruments and facilities in the industry to the solution of 
your problem. Whatever your requirement in microwave tubes, display devices or accessory 
equipment, contact us at 960 Industrial Road, San Carlos, California, for full information. 


Amplifier Klystrons — 400 to 11,000 Mcs • 20 Kw to greater than 30 Mw pulsed • 2 W 
to 75 Kw CW • fixed, tunable and broadband • solid beam, cathode pulsed, mod-anode, 
hollow beam, electrostatically focused, single and multiple beam models 
Traveling Wave Tubes — 200 to 11,000 Mcs • 10 mW to 10 kw • small signal gains 33 to 
70 db • light as 1.1 lb • pulse & CW • augmenter, beacon, ECM, white noise and inter- 
mediate power amplifier types 

M-Type Backward Wave Oscillators— 500 to 11,000 Mcs • 100 to 500 W • voltage tun- 
able • CW and pulse -liquid and conduction cooled 

Magnetrons — 406 to 34,900 Mcs pulse • 350 to 10,475 Mcs CW • 100 W to 2 Mw pulse • 

1.0 to 400 W CW • miniatures • high powers • white noise Barratfon " types 
Display Devices — Micropix® high-resolution cathode ray tubes • Printapix® types for elec- 
trostatic printing • Pipix® fiber optic direct film recording tubes • Composipix® character 
writing tubes ■ flying spot scanners • electronic printers • video amplifiers • power supplies 

• other CRT operational accessories 

Millimeter Wave Tubes — 12 to 4 mm • 0.03 to 50 W • floating drift tube klystrons • reflex 
klystrons • magnetrons • monitor diodes 

Switch Tubes — Injectron® high-power, beam switching types • 95% efficiency • fast rise 
times • low control power • collector voltages to 350 kVdc at 30 amps 
Accessory Equipment — microwave power sources for use with magnetrons, M-BWO's, 
floating drift tube klystrons • 350 to 80,000 Mcs • 0.1 W to 2 kw peak • water loads • dry 
loads • TWT amplifiers • focus coil supplies • differential thermopiles • radiation shields 

• transitions • sockets • filament controllers • solid state TWT power supplies 
Advanced Devices and Investigations — gaseous and solid-state lasers • electrostatically 
focused klystrons • Dematron® distributed emission crossed-field amplifier • Bimatron® 
injected beam crossed-field amplifier • Bidematron® high-gain, high-power amplifier • 
electron optics studies • ion propulsion • slow-wave structure studies • millimeter wave 
generation • low noise research • plasma physics - quantum electronics • solid-state 
devices • light amplifiers • neutron sources • ceramic-metal bonding 

ffl 

LITTON INDUSTRIES electron tube division 



POWER B00SIE0 MASTER BRAKE 
CYLINDERS— HYDRAULIC 





WANTED: 

The one design engineer with a 
reall y tough valve problem 


Perhaps you're our man. You are if you’re up against a tough one. 

You are if you’re looking for a hydraulic or pneumatic component 

that will meet ultra-critical performance specifications . . . 

one that will provide high-pressure, high-performance operation. 

aircraft. We’ve specialized in it for 21 years. We’ve made precision 
a habit, with consistently fine results. We find out what you need, 
precisely. We engineer and manufacture to the need — precisely. 

The result is uncompromising dependability in solenoid selectors, 

manual selectors, controllable checks, restrictors and check valves. 

These are just a few, standard and special. 

Now, where on earth ... or in outer space . . . 
can you use the precision of Tactair Valves? 

We like to work on a personalized basis . . . 
face-to-face, engineer-to-engineer. If you want 
a fast start on that problem, just give us a call. 
BRoadway 5-1000. Or let us send you more details 
. . . our products, capabilities, the way we work. 
Please write Tactair Fluid Controls Corporation, 
Bridgeport, Pennsylvania. 



CONTROL, SELECT, BRAKE, RESTRICT, CHECK...* 


TACTAIR 
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PICK YOUR PAC 


SILICON TRANSISTOR CORP. 

CAN MEET ALMOST ANY 
SILICON POWER TRANSISTOR 
SPEC YOU WANT 
IN THESE PACKAGES 


Pc up to 300 watts 
Ic up to 50 amps. 
Vce up to 250 volts 
Vce (SAT) down to 0.04 ohms 



Supplementary to offering the broadest line of 
silicon power transistors in the industry, including 
the military types, STC will tailor your specifica- 
tions, within the wide limits listed above, to fit any 
of the illustrated packages. 


SILICON TRANSISTOR CORPORATION 

CARLE PLACE, L. I., NEW YORK (516) PIONEER 2-4100 



SEAL SELECTION SIMPLIFIED 

Choose From Two 
All-Metal Shaft 
Seals For Aircraft, 

Missiles & Rockets. 





When conditions are too severe for an elastomer 
seal simplify your task of selecting and specify- 
ing a shaft seal by simultaneously testing Gits’ 
two all-metal designs. For a technical comparison 
send for Gits Technical Bulletin No. 9. 


BITS 



WORKING ON 

Projects 

INVOLVING 

Antennas 

AND ANTENNA EQUIPMENT? 

Andrew can help you solve your 
problems in this specialized field 
of antennas and transmission 
lines. You are invited to write for 
catalogs in area of your interest. 

antenna systems for 25-3000 Me, rota- 
tors and coaxial patch panels. 


e Antennas, Catalog D— Setting 


Microwave, Catalog M— Parabolic an- 
tennas for use in 800 Me to 12 Gc range 
with associated equipment; mounts, ra- 
domes, waveguides. 


Heliax, Catalog H- Heliax, the flexible 
5" in 50, 75 and 100 ohms. 


Transmission lines. Catalog R- Rigid 
coaxial lines arc available in sizes %” to 
14” in 50 ohm and other impedances. RF 
switches and other accessories available. 


Fixed Station, Catalog F- Mobile radio 
service antennas, flexible foam Heliax 
cables for complete system installation. 


Telescoping Masts, Catalog P-Oflers a 
large selection of standard pneumatic 
masts for variable extended heights. 




P. O. Box 807 ■ Chicago, Illinois 60642 
N.w York • Washington, D. C. • Boston • Polios 



It can do a thousand things: 



What can it do for you? 

In nearly 60 years of pioneering in seamless metal bellows, we've seen 
them used in countless ways — and design engineers develop new ones 
every week. In aerospace, they have many applications as flexible con- 
nectors, or as "living metal" components in precision assemblies. ■ Bellows 
can be formed of copper, brass, phosphor bronze, inconel, inconel-X, monel, 
aluminum, many types of stainless steel. They can stand temperatures from 
— 400° F. to above 2,000° F., and pressures exceeding 5,000 psi. ■ Our 
comprehensive book on bellows applications may help solve a future design 
problem for you. Why not write for it today? Just ask for Catalog |03 
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One day early in 1952, representatives of six airframe 
manufacturers met in Pittsburgh with John Hood and 
14 other Alcoa metallurgists. John was then head of the 
Quality Standards Department of the Alcoa Metallurgical 
Division. He and the others had gathered to begin set- 
ting up industry-wide standards for ultrasonic inspec- 
tion of aluminum. 

Alcoa was there because it was the leader in industry 
to employ ultrasonic inspection methods, having started 
in 1945. Under John’s direction, 73 units are now in 
service at Alcoa facilities producing ingot, forgings, 
plate and extrusions. Result? Flaws which had formerly 
enjoyed the privacy of nondetection can now be identi- 
fied. This gives Alcoa the information needed to improve 
manufacturing techniques and furnish products of 
higher integrity. This, in turn, lowers manufacturing 
costs for customers. 

Alcoa’s preoccupation with quality goes back more 
than 50 years. Dissatisfied with the excessive time and 
cost of the wet method of analysis, Alcoa scientists 
fought a ceaseless battle to improve the economy, accu- 
racy and speed of analysis. 

The first breakthrough came in 1938 when Alcoa 
helped develop the spectrographic process. Again in 
1950, Alcoa's four years of work with the instrument 
manufacturer yielded the first quantometer. 


Today Alcoa operates four photoelectric spectrom- 
eters and 32 quantometers. But perhaps an even greater 
measure of Alcoa's reputation in the field of quality con- 
trol is this startling statistic: Over the past five years, 
Alcoa Research Laboratories has sold and distributed an 
average of 4,787 spectrographic standards per year. 
Users include the U.S. Bureau of Standards, competi- 
tors, customers and government laboratories. 

John Hood is now Alcoa's chief metallurgist and is 
responsible for the continuing quality of the company’s 
output. "Customer acceptance of Alcoa products must 
be earned," he says, “based upon controlled character- 
istics and a history of performance when manufactured 
into critical components.” 

John Hood is but one of hundreds of Alcoa specialists 
who are available to help you meet performance require- 
ments on difficult defense contracts or other business. 
When you need help with aluminum, just call your near- 
est Alcoa sales office. Or write Aluminum Company of 
America, 1868-Z Alcoa Building, Pittsburgh, Pa. 15219 


Q ALCOA 


This man is your insurance 

against hidden flaws in the metal you buy 


E3 ALCOA 




PERFECTIONIST with an angle 

When mode selection and setting of mirror angles is im- 
portant, the perfectionist can depend on the LSI CW Gas 
Laser. This precision laboratory tool, designed by perfec- 
tionists for perfectionists, is equipped with both fine and 
coarse controls for setting and resetting mirror angles . . . 
accurate within 0.06 second of arc. 

The GS-1 Continuous- Wave Gas Laser, a product of the 
LSI Laser Systems Center, is engineered and built to meet 
the most demanding specifications for broad-range CW 
laser experimentation. You can have it as a complete 
gas laser laboratory including thermopile, r-f wattmeter, 
image converter, a variety of plane and con focal mirrors, 
and a vacuum system ... or you can start with the basic 
laser unit and add the accessories when you need them. 
Write or call for the GS-1 CW Gas Laser Bulletin. 

Note: If the GS-1 Laser does not fill all your requirements , 
Laser Systems Center’s skilled technical staff will give you 
complete assistance in development of a CW laser specifi- 
cally oriented to your needs. 



LOOKING 

FOR 

QUALITY? 



When you look lor quality, 
look to Lavelle! 

Since 1940. Lavelle Aircraft has con- 
tinuously supplied quality components 
to the most prominent companies in 
the aircraft, turbine engine, electron- 
ics and aerospace fields. 

Quality engineering and precision 
manufacturing together with long 
years of experience and pride of work- 
manship has enabled Lavelle Aircraft 
to participate in Tiros, Telstar and 
many other projects of both a proto- 
type and high-quantity production 

When you look for quality, 
look to Lavelle! 

To find out more information about 
Lavelle Aircraft Corporation's quality 
controlled services, write for free 
booklet: "Precision Aerospace Com- 
ponents" or call our Contracts 
Manager, William Devoe at (215) 
WO 8-3838. 



LAVELLE AIRCRAFT CORPORATION 
NEWTOWN, BUCKS COUNTY, PA. 
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HI-TEMP 



AMERICA'S LEADING 
SPECIALISTS 

in the machining and 
fabrication of 



and Pyrolytic Graphite 
Products for 

• MISSILES • ROCKETS 
• INDUSTRY 



1729 E. 10 Mile Rd. 
Madison Heights, Michigan 
Phone Lincoln 8-7800 
Area Code: 313 



HOW 
TO BUY 
‘TIME’ 



The experience, people, skills sod facilities of 
Eagle Signal add extra life to its time control 


devices. Eagle has over 35 years of experience 
in the design and manufacture of timers 



timing devices. Write for Eagle's new Bulletin 851 
"Electronic Timing Devices for Military and 
Aerospace Programs." 







CUSTOM-DESIGNED 
DATA SYSTEMS 

MicroSADIC Digital Data systems are the 
efficient, economical link between instru- 
mentation and digital computers— auto- 
matically handling data acquisition, 
conversion, and recording in computer- 

Because of CSC’s modern design 
techniques, you can order a custom 
MicroSADIC system assembled from 
field-proven modules to fit your applica- 
tion requirements. Every system is: 


• Expandable after installation 



Call your CSC engines 



CONSOLIDATED 

SYSTEMS 

CORPORATION 

1500 So. Shamrock Ave. • Monrovia, California 
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VAN NUYS, CALIFORNIA 


STANDARD-THOMSON 




5b 


MEANS [ 

\m\ 

i 

MOW 

| .... In HEAT 

EXCHANGERS 





. ... In VALVES 


In BELLOWS 


STC offers unmatched compe- ■ 
fence in the evaluation, design | 
and manufacture of sophisti- 
cated heat exchangers and I 
heat exchanger packages for ■ 
aircraft, space vehicles and _ 
ground support equipment. Our I 
high performance equipment 
is lighter in weight and smaller ■ 
in size ... at lower cost be- | 
cause they are engineered and 
produced creatively. 


STC valves, such as this differ- ■ 
ential pressure actuated unit, | 
are not just variations of a 
theme, but are specifically de- I 
signed to meet a specific need m 
■ — by some of the most knowl- _ 
edgeable and experienced men I 
in the business. Our capability ® 
also includes temperature sen- ■ 
sitive valves, and barometric | 
operated units. 


STC bellows and bellow assem- * 
blie's have long been recognized 
for their accuracy and depend- 
ability. We have been designing 
and producing ordinary and 
complex units from Va" to over 
22" in diameter for over thirty- 
five years. And we can produce 
them economically in any vol- 
ume required. . 
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. . . Let us show you why and how. Write for free litera- 
ture. Better still, send along your prints for confidential 
analysis. WRITE: Standard-Thomson, Aircraft Division, 
162 Grove Street, Waltham 54, Massachusetts. 


STANDARD -THOMSON 

is R vj ii ! 3D D IT 7? 




DIRECT-CURRENT 

SOLENOIDS 

shaped to lit! 


■ t 


THE CONVENTIONAL THE COMPACT* THE WAFER* 


S3J 1 |Lj 

■ I ] ur current development of space 
and environmental suits and allied 
projects consistently brings us in 
contact with materials having spe- 

1 Mwi 

Research and Development Depart- 
ments can help solve your prob- 
lems in the production of rubber 
dipped and flocked items, close 

bancor short strokes. Push or lled.Longorshortstrokes. stroke. Push or pull, 

pull. Foot, flange or thread Push or pull. Flange or Flange or thread 

mount. Sealed coil. thread mount. Sealed coil. mount. Sealed coil. 

Standard shaped solenoids available from stock parts. Other products: 
Miniature Valves — Ordnance Valves — Manifold Valves. •Trad™* 

chined parts. 

Send us your specifications today 
for a prompt quotation and a real- 
istic delivery date. 


II DAVID ^ CLARK COMPANY INC- 1 

Jsi ^ 360 FRANKLIN ST. 1 

]jS WORCESTER. MASS. ■ 



WRAP,.. CLAMP.,, BOND heat to any 


surface and shape. 

Lightweight Chromalox Flexible and Molded Heaters can be shaped to almost 
any form. Easy to apply— they provide exact temperalures to all parts, or 
only sections, of an object. Available in a wide variety of voltages and cov- 
erings in temperalures up to 800° F.Typical uses include heating harnesses, 
battery protectors, computers, controls, fuel systems, guidance devices and 
similar components requiring controlled heat. Write lor Bulletin PJ-100. 



CHROMALOX 

ELECTRIC HEAT 

EDWIN L. WIEGAND COMP/ 




COMFORT HEATERS 

COMPLETELY SAFE HEAT in 


hazardous atmospheres 


I CHROMALOX 

■ ELECTRIC HEAT 

■ EDWIN L. WIEGAND COMPANY 
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HIGH RESPONSE... 

a new concept in 



FULL CLOSED TO FULL OPEN 

IN LESS THAN 6 MILLISECONDS 

Uncompromised RELIABILITY, full flow character- 
istics and absolute dead-tight sealing. The unique 
interlocked pilot and poppet design makes it pos- 
sible. Circle Seal's standard line of solenoid valves 
permits numerous configuration options to meet 
custom design requirements. 


CIRCLE SEAL 
SOLENOID VALVES 



JAMES, POND & CLARK, INC., 

2181 East Foothill Blvd., Pasadena, Calif. 



CIRCLE 220 ON READER SERVICE CARD 



CIRCLE 219 ON 



TYMETER® CLOCK 


12-HOUR READ OUT . . 22.50 
24-HOUR READ OUT .. 24.50 




IF YOUR COMPANY 
IS NOT LISTED 
IN THE 

AVIATION WEEK & 
SPACE TECHNOLOGY 
BUYERS GUIDE ISSUE, 
WRITE TO; 

BUYERS GUIDE EDITOR 

AVIATION WEEK & 
SPACE TECHNOLOGY 

330 WEST 42 STREET 
NEW YORK 36, N. Y. 







AIR VALVES 



TEMPERATURE CONTROL AND 
POSITIONING SYSTEMS 



ELECTROMECHANICAL ACTUATORS 


Air Valves — electrically and pneumatically operated, for tempera ture- 
and pressure-control applications. Models in butterfly . . . check . . . 
poppet . . . and automatic-drain types. Designed to meet your needs. 
Temperature Control and Positioning Systems — designed to meet your 
requirements. Operate from electronic, magnetic amplifier, transistor, 
or relay control. 

Electromechanical Actuators — rotary or linear. Wide range of strokes, 
speeds, and configurations. Auxiliary devices include switches, 
clutches, load limiters. 

Electromagnetic Shielding — POLYFORM spray process is the modem 
method of shielding or enclosing any configuration. 

For complete details, consult the Barber-Colman engineering 
sales office nearest you, see VSMF File, or write for catalog. ..Vfflf 


-Colman Company 



V N VEST/ GATS 


I 


jur career potential with 
le TITAN III systems inte- 
•otion contractor. Martin 


At Martin you'll find new 
avenues for professional 
achievement... exceptional 
advanced educational op- 
portunities . . . excellent 
family living conditions. 
Openings exist in: 

• SOLID PROPELLANTS 

• GUIDANCE CONCEPTS 

• AIRBORNE ANTENNAS 

• FLIGHT MECHANICS 











SPECTROLAB SOLAR 
INSTRUMENTS 
PROMINENT IN IQSY 


Never before in the history of solar 
science have so many facets of our 
star been under study. Spectrolab is 
jusifiably proud of its participation 
in many of the research programs 
scheduled for 1964, the central year 
of the International Quiet Sun Year 
(IQSY). An interesting note— by the 
time the next 11-year sun spot cycle 
is completed, our men will be on the 
moon, if our experimental data proves 
valid. 

Spectrolab products fall into five 
separate, but interrelated, areas. Sat- 
ellite power systems, solar systems, 
optical components, narrow bandpass 
filters, and rocket instruments all 
have one thing in common— they help 
us learn more about our sun. 

Solar simulators at Spectrolab are 
big business. Under way right now 
is the final assembly of three large 
solar simulators to be used in con- 
junction with vacuum chambers for 
the testing of satellite components 
and structures. And at the same time, 
the Spectrosun Model X-25 Solar 
Simulator, a new laboratory instru- 
ment, is being built on a production 
line. In yet another area, a research 
staff is developing a plasma arc- 
heated radiative re-entry simulator. 

In optical design and fabrication, 
Spectrolab has concentrated on de- 
veloping its ability to take on jobs 
that other people have avoided. Large 
parabolic mirrors, schlieren windows, 
off-axis mirrors, and deep aspheric 
lenses, are typical products. Metal 
mirrors, made by electro forming 
techniques, are in regular production. 

Spectrolab multilayer dielectric fil- 
ters are used throughout the world 
for laboratory and field experiments 
in solar physics. Most recently, a 
selected group of filters was com- 
bined with the Spectrolab Model RD- 
100 Rocket Photometer System for a 
high altitude solar energy measure- 
ment probe. Other new developments 
include ultra-narrow bandpass filters 
(1. 5-2.5 A) for laser applications. 

For more information on these 
programs and other activities of 
Spectrolab, contact Spectrolab Field 
Engineering Department, 12484 Glad- 
stone Avenue, Sylmar, California. 
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WHEN PRECISE 
CONTROL IS 
AN ABSOLUTE 
REQUIREMENT 



The world's largest manufacturer of stabilized aerial camera mounts 
has developed a DC Torque Motor of outstanding accuracy and 
sensitivity — that can be used as a direct drive servo motor, low 
speed, high accuracy tachometer, instrument drive, valve-motor, 
missile control surface actuator, throttle control, business machine 
and computer drive. 

This torquer has only two parts — a solid rotor and a toroidal wound 
stator — there are no brushes, no commutator. It is explosion-proof 
and has virtually unlimited service life. It meets full military environ- 
mental qualifications and exhibits no motor ripple; therefore, allows 
infinite resolution. 

The Aeroflex DC Torque Motor is available in circular or segmented 
configurations in capacities from 0.1 oz. in. to 75 lb. ft., with 
rotational limits to ±60 degrees. 


For m 


e information on this unique drive, write Dept RB-68. 


AEROFLEX LABORATORIES 


E ISOLATING SYSTEMS ■ ANALOG COMPUTERS 



for providing, in real time, a dynamic measurement of 

Applications include: Multi-Variant Correlations, Signal 
Detection, Pattern Recognition, Propagation Velocity, Struc- 
tural Responses, Logarithmic Decrements, Fluctuating 
Pressure Tests, Adaptive Control, Speech Recognition and 



McDonnel^EED 

St. Louis, Missouri, 63166 



Always "ON”.. 
Always Visible 

ISOLITE® 

SELF-LUMINOUS, ISOTOPE-EXCITED 

EXIT MARKERS* 

FOR 

CIVILIAN & MILITARY 
AIRCRAFT 

No external power source, 
crash-sensitive switches 
or circuitry required... 
visible in the dark at 150 feet. 


• Meet FAA.ATA Task Force 
Committee & AEC Requirements 

• 10 or More Years of 
Maintenance-Free Operation 

• Simple, Low Cost Installation 

• Legible Without Dark Adaptation 

• No External Radiation 

• No AEC Specific License Required 



UNITED STATES 
RADIUM CORPORATION 

DEPT.AW-12 MORRISTOWN, NEW JERSEY 
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Chandler's unique combination of capabilities and facilities is the vital 
key to producing precision standard and special fasteners. Broad 
knowledge, coupled with efficient production equipment, skilled engi- 
neers and advanced technological techniques are the reasons why 
Chandler fasteners, from standard hex cap screws to special aircraft 
bolts, are produced to meet rigid specifications of fit and uniformity. 

chandler 


producing precision 
fasteners is an art 
...at chandler 



SEARCH, PINPOINT 
and RETURN 

with CERTAINTY 



HELICOPTER 
NAVIGATION SYSTEM 


Navigation problems of Anti-Submarine-Warfare Helicopters are complicated 

by constantly changing positions of submerged submarines 

and the movement of base ships or convoy. These problems are 

efficiently solved with the PHI 200 

and its specialized A.S.W. System Options. 



The multiplicity and complexity of search patterns plus the difficulties 
imposed by adverse weather conditions are mastered 
by the all-weather capability of helicopters combined with the operational 
simplicity of the PHI 200. Input sources of the PHI 200 are Doppler 
and Directional Gyro, Tacan and Magnetic Compass or Inertial Platform. 
The PH 
Homing 


Computing Devices 


CIRCLE 238 









AMONG OTHER THINGS...* 


PUT ’EM ALL 
TOGETHER 


Garsite helps fuel jets... 
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UNITED 


NEW YORK 


GARSITE 





STOW FLEXIBLE SHAFTING 
FEEDS THE 
WORLD’S FAST- 
EST CANNON 
ON THE 


USAF All-Weather F-105 THUNDERCHIEF, world's 
fastest fighter-bomber, tears through the sky at twice the 
speed of sound. Stinger on the F-105 is the Vulcan Auto- 
matic Cannon, world's fastest machine gun, capable of 
firing 20MM cannon shells at the rate of 6000 rounds 
per minute. That's performance! 


And right in there, power-driving the feed mechanism 
for the rapid firing Vulcan, they've put reliable Stow 
flexible shafting . . . designed for dependable perform- 
ance despite extreme temperature, torsion, vibration 
and shock. 


: If you have a product requir- 
ing power drive, consider 
Stow flexible shafting— at the 
design stage! Often it’s the 
simplest, most dependable 
way to transmit power be- 
tween non-collinear com* 
| ponents. 

> For further information and 
I complete details on Stow 
flexible shafting, write for STOW Engineering Bulle- 
tin #627, and our new Flexible Shaft Engineering Hand- 




Introducing the new, low cost 

EMERGENCY DISTRESS 
SIGNAL GENERATOR 



K-Alpha Corporation is now in full production 
of its GANDER model Distress Signal Generator, 
a transmitter capable of contacting all routine 
private and commercial flights. Portable, rug- 
ped, compact and test proven, it is accepted by 



Remarkably efficient, only . . . *79'®“ 



New engineering manual available 

BONDED HONEYCOMB 
STRUCTURES 

Typical Applications: Instrument Pan- 
els • Bulkheading and Flooring • 
Console Cabinets • Parabolic Reflec- 
tors • Access Doors • Test Benches 
• Mobile Shelters • Housings for Air- 
borne Instruments • Packaging • 
Transit Cases 

Engineering Properties: Weight-to- 
Strength Ratio • Dielectric Barriers • 
R-F Shielding Properties • Corrosion 
and Fungus Proof • Low Moisture 
Absorption • Wide Temperature 
Range • Sound Deadening • Resist- 
ance to Sonic Vibration • Low Ther- 
mal Conductivity • High-heat Re- 

ALBANO HONEYCOMB 
DIVISION 





2A6 



ARENS CONTROLS, INC. 202t Greenteef Street, Evanston, Illinois 




MILITARY AIRCRAFT 
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PROVEN RELIABILITV- 

SOLIP-STATE POWER INVERTERS 
over 260,000 logged hours- voltage-regulated, 
frequency-controlled, for missile, telemeter, ground- 
support, 135°C all-silicon units available now- 



INTERELECTRONICS CORPORATION 

2432 Grand Concourse, New York 38, N. Y. 

TOW TARGETS BY PANCOA 

Panel Corporation of America has sold^, 
more than 10,000 
DART TOW TARGETS 
to the U. S. Air Force 

We have 30,000 sq. ft of completely 
equipped laminating plant, devoted 
exclusively to the manufacture of sandwich panels up to 5'x 20’ 
and up to 12" thick. We invite your inquiry for special products. . 

PANEL CORPORATION OF AMERICA 




FLIGHT INSTRUMENTS 
for Space Science 
Research 


are described in new Keithley Space 
Science Catalog. It contains full spec- 
ifications and prices for all stand- 

for designing custom amplifiers, 
associated circuitry and complete 
systems are fully described. 


Keithley electrometer amplifiers 



SEND FOR NEW CATALOG 
ON SPACE SCIENCE 
FLIGHT INSTRUMENTS 
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AV I C A 

for fluid 

system components 



We’ve got a crazy 
balloon ! 


A balloon with holes I It's made of a 

num mesh, laminated between two 
sheets of a particular plastic. When it’s 

flates through precisely metered action 
of unique design. The mesh rigidifies. 
Then the skin melts, condensing in 
droplets at the mesh junctions. Only 
the rigid mesh remains — a passive 
communications satellite. We do it this 
way because NASA's ECHO satellite 

solar pressure on the surface. Less sur- 
face . . . less disturbance. The open 
configuration also makes for longer life 
by reducing molecular drag. All this 
means . . . when you need knowhow in 
inflatables . . . esoteric expandables . . . 
or specialized laminates . . . call Viron. 


VIRON 


AT HIGH OR 
CRYOGENIC 
TEMPERATURES 



PREVENT CRITICAL 
SYSTEMS FAILURE 
. . . LIQUID AND GAS 
ESCAPE 

Extreme environmental and op- 
erating conditions encountered 
in the aerospace industry require 
sealing methods and products 
that will perform faultlessly. 
Advanced Metal-O-Rings. de- 
signed to stand up under a wide 
range of temperatures — and 
pressures — are today employed 
on hundreds of aerospace liquid 
and gas systems to insure posi- 
tive sealing . . . prevent systems 

ADVANCED METAL-O-RINGS 

' SEAL FROM -400°F to 2500°F 
RESIST RADIOACTIVITY AND 
ELECTRONIC CONDITIONS 
and the corrosive effects of 
acids and chemicals. 

• IN DIAMETERS FROM 
Va" to 18' 

• WITHSTAND PRESSURE 
EXTREMES FROM 10 10 mm 
Hg. to 10,000 psi 

» PLATED IN SILVER, GOLD, 
NICKEL, COPPER, ETC. 

• REPLACEMENT COSTS ARE 
LOW 



59A Broadway 
North Haven, Connecticut 
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HARTWELL 

L . ^ FINEST IN FASTENERS 
RELIABILITY - QUALITY • ECONOMY 


Container latches for every application 



Twenty years of design and manufacturing experience has made possi- 
ble 6,000 individual latch configurations. Trigger Action, Self Closing, 
Toggle Hook, Rotary and Missile-Air Latches. Bailatch and Gripwell 
Handles. Nylatch, Nylatch Clamp, Dialatch, Velcro and Lockwell Pins. 



THE HARTWELL 
C O R P O RATI O N 
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1964 AVIATION 


TECHNOLOGY BUYERS' GUIDE ISSUE 







For more 
information 
about products 
and services 
advertised in the 
1964 

BUYERS 

GUIDE 

ISSUE 

fill out the 
READER SERVICE 
CARDS 
on pages 
255-258 


Turn to page 67 
for 

an alphabetical listing 
of 

CORPORATION 
NAMES & ADDRESSES 


SINCE 1883 



PARACHUTES 

production in the following categories 
SONNEL • CARGO • DECELERATION 



TROOP • WEATHER • RECOVERY 
PARACHUTE COMPONENTS 
AIR-SEA SURVIVAL EQUIPMENT • LIFE RAFTS 
INFLATABLE VESTS • TIE DOWN DEVICES 
235 EAST 42ND ST. • NEW YORK 17 NEW YORK • TN 7-4300 
M. STEINTHAL & CO., INC. 
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INDEX OF PRODUCTS 

Aviation Week Buyers’ Guide Issue 
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Symbol of 
World-wide Service 



BASIC TEST FOR MEDIA SELECTION: 



In the 
world-wide 
aerospace 
market 

Ask anyone, 
anyone 
you’re trying 
to sell 

what publication 
he reads and 
respects most. 

A powerful editorial force Is a powerful selling force. 


Aviation Week 

& Spate Technology 


ABO PAID CIRCULATION ,6.2„ 0 || 

NASA's Nimbus & Space Simulator— General Electric, MSVD 


Converters, electronic ... 132 
Converters, liquid gas ... 133 

Conveyors 133 

Coolants 133 

Cooling equipment 133 

Copying equipment 133 

Cords 133 

Cores 133 

Cork fabrications 133 

Cork material 133 

Counterbalances 133 

Counters 133 

Countersinks 134 

Counterweights 134 

Couplers 134 


Covers 134 

Cranes 134 

Crayons, marking 134 

Cryogenic equipment ... 134 

Crystals, electronic 134 

Cushioning materials ... 137 

Cushions, seat 137 

Custom manufacturing .. 137 

Cutters, cable 137 

Cutting equipment 137 

Cycling equipment 137 

Cylindrical fabrications. . 137 

D 

Dampers, control 137 

Damping material 137 


Damping structures ..... 138 

Dashpots 138 

Data processing 

equipment 138 

Data processing service . . 138 

Deboosters 138 

Deburring compounds ... 138 
Deburring equipment ... 138 

Decalcomanias 139 

Decoders 139 

Decommutation equipment 139 
Decontamination 

equipment 139 

Defrosters, windshield . . 139 
Degreasing chemicols ... 139 



Not only has Macwhyte aircraft cable been used 
in the Mercury Spacecraft, Macwhyte Cable Assem- 
blies have locked down the helmets of Astronauts 
Shepard, Grissom, Glenn, Carpenter, Shirra, and 
Cooper. In fact, Macwhyte aircraft products have 
been used in most every history-making aircraft and 
aerospace achievement. 


terminals, assemblies, and tie rods shown i„ 
Macwhyte’s Aircraft Catalog A-4 — and available 
through distributors and fixed-base operators. Write 
for catalog today. 


MACWHYTE 

M ACWHYTB’&JtAa iSijjLL COM PA NY 

3900 FOURTEENTH AVENUE • KENOSHA, WISCONSIN 
Wire Rope Manufacturing Specialists Since 1896 


Cirde Number 276 on Reader-Servico Cord 


Degreasing equipment . . 139 
Dehumidifying 

equipment 139 

Dehydrating equipment . 139 

De-icing chemicals 139 

Oe-icing equipment 139 

Delay lines 139 

Delays 141 

Demagnetizing equipment 141 
De-mineralizing 

equipment 141 

Demodulators, electronic. 141 

Demonstrotors 141 

Densitometers 141 

Desiccating equipment. . . 141 

Destruct systems 141 

Oetectort 141 

Detergents 143 

Diols 143 

Oiophrogms 143 

Oies 143 

Olfferent iols 143 

Diffusers 143 

Oigital systems 143 

Oimplmg equipment . 144 

Dimpling service 144 

Diodes, semiconductor .. 144 
Direction finders, 

automatic 144 

Directors, flight 144 

Dischargers, static 144 

Disconnects 144 

Discriminators 144 

Disk fabrications 144 

Disks, rupture 144 

Dispensing equipment ... 144 

Disploy equipment 144 

Distance measuring 

equipment 146 

Distributing equipment . . 146 

Dividers, flow 146 

Docks, service 146 

Dollies 146 

Doors 146 

Dopes 146 

Drafting equipment 146 

Drill fixtures 146 

Drilling attachments ... 147 

Drilling equipment 147 

Drilling, ultrasonic, 

service 147 

Orills 147 

Olivers 147 

Drives 147 

Orones 147 

Orying equipment 147 

Ducts 147 

Dynamometers 149 

Dynamoters 149 

E 

Earphones 149 

Ejection systems 149 

Elastomers 149 

Electrical discharge 

equipment 149 

Electrodes 149 

Electrodialysis 149 

Electroforming 149 

Electroluminescent 
equipment 149 
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Electronic countermeosures 

equipment 149 

Electroploting equipment. 151 
Electroplating service ... 151 
Electrostatic spray 

equipment 151 

Elevators, lifting 151 

Encapsulating materials . 151 

Enclosures 151 

Encoaer disks, optical ... 151 

Encoders 151 

Engineering — service ... 151 

Engines 152 

Engraving & profiling — 

Equalizers, audio 153 

Erasers 153 

Erectors 153 

Escutcheons 153 

Evaporators 153 

Exciters 153 

Exhaust equipment, 

ground-based 153 

Exhaust systems, engine. 153 
Expanders, cryogenic ... 153 

Exploding bridgewire 

systems 153 

Explosive equipment 153 

service 153 

Eyelets 153 

Eyes, cable 153 

F 

Faceplates, helmet 153 

Foirleods 153 

Fons 153 

Fasteners 153 

Fastening equipment 154 

Fostening tools 154 

Feed systems, electronic. 154 
Feedbacks, mechanicol .. 154 

Felt 154 

Fencing 154 

Ferrite components, 

microwave 154 

Ferrites 154 

Fiber ports 154 

Fiber, vulcanized 154 

Fiberfoced materials 154 

Fiberglass materials 155 

Files, material-removing. 155 

Films 155 

Filter arrays 155 

Filters, electronic 155 

Filtration material 155 

Fire extinguisher 
chemicals 156 


Forks, cable, wire 

Fuel systems & 

equipment 

Fueling service 

Fuels, aircraft 

Fuels, missiles/space 



Know how 
to pack a 
2,000 lb. 
capacity 
into a 

401b. winch ? 


Breeze does. . . and adds plenty of extras! 

When certain helicopter specs called for a hoist that could 
raise a ton of cargo at 35 ft. per minute, or — for rescue work 
— lift 600 lbs. at 100 ft. per minute. Breeze produced this 
rugged little unit in 90 working days ! An industrial hoist of 
like capacity would weigh close to 200 lbs. This weighs only 
40 — and has other important features as well. 

For example, in addition to being durable, smooth-operating, 
and virtually corrosion-proof, this Breeze unit can be shifted, 
while operating, to either speed range; the cable can’t snarl 
with or without load, as reel-in and reel-OUt is controlled 
by powered rollers ; and the cable itself is a non-rotating type 
that prevents spinning of personnel or cargo. 

Creating such a special unit takes ingenuity and experience. 
Breeze has “off the shelf” hoists and winches that answer 
most requirements of airborne or G.S.E. installation. But 
if necessary, Breeze can design, manufacture, and test the 
“problem child” you need . . . effectively and fast. 


■gg- 


s 


Write for information 


V 


U 


BREEZE CORPORATIONS, INC. [BREEZE] 
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WE’VE BEEN THERE... 


THROUGH our scripts, technical animation 
and stop motion. 

We can meet your need for photographic reports, engineering 
presentations, orientation films, graphics and siidefilms. 



Spherco 

SPHERICAL 
BEARINGS & ROD ENDS 

"PRECISION BUILT 



FEATURING... 

• Quality engineered and produced 

• Solid inserts 

• Swage staking of 3-piece rod end 

• Wide range of metols for races 






Generating equipment .. 161 

Generator sets 161 

Generators 161 

Generators, electrical ... 161 

Glands, hydraulic 161 

Glass fabrications 161 

Glass materials 165 

Gliders, Rogallo-type 165 

Gliders & sailplanes 165 

Gloves 165 

Goggles 165 

Grinding machines 165 

Grips 165 

Grommets 165 

Ground effect vehicles... 165 

Guard equipment & 


Guidance systems 165 

Gussets 165 

Gyroscopes 166 

H 


Handsets, interphone. 



Heodrests 166 

Heodsets 166 

Heot exchangers '66 

Heat treating equipment 167 
Heot treoting service. . 167 

Heoters 167 

Hcotmg equipment . . . 167 

Helicopters 167 

Helmets 167 

Hmges 167 

Hosts 167 

Honeycomb assemblies. 

broted 167 

Honeycomb core moteriols 167 

fabricators 167 

Honing equipment 168 


Honing service 168 



Hose assemblies 168 

Hub assemblies, rotary.. 168 
Humidistots 168 


Hydraulic fluids 168 

Hydraulic systems & 

equipment 168 

Hydrofoils 171 

Hydrafarming 171 

Hydrogen 171 

Hydrophones 171 

I 

Igniters 171 

Ignition systems 171 

Aluminizing moteriols ... 171 



'Reliability 


is a by-product of 

EXPERIENCE 

That is why Frebank’s engineering 
capability is unmatched in the pressure 
sensing and fluid control fields. 

Frebank products are vibration resistant 
and designed to operate efficiently in 
extreme environmental conditions. 
Advanced engineering and modern manu- 
facturing techniques coupled with Fre- 
bank's "Quick Reaction Capability," assure 
you of a progressive, dependable source 
for specialized components that meet 
your exact specifications. 

Frebank offers complete research, 
engineering, development and 
manufacturing facilities. Write for 
data on specific applications. 
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Investment Opportunity 


The hand holding the hammer will someday make 
products for you. 

Long years of training will have to go into making 
those chubby fingers productive. Much care, much love, 
much planning and money. 

But no matter how lean and hard and skillful they 
become, it will signify little if the fruits of their skill 
are produced in anything but a free society. 

You have an investment in those hands. To protect 
your investment, you can join with other leading Amer- 
ican businessmen to promote the Treasury’s Payroll 
Savings Plan for United States Savings Bonds. The 
Treasury Department’s Plan works for soundness in 


our economy, strength in our defenses, and thriftiness 
and self-reliance in our thinking. 

When you bring the Payroll Savings Plan into your 
plant — when you encourage your employees to enroll 
— you are investing in the hands of tomorrow’s tool 
makers and tool users. You are investing in America’s 
next generation of machine operators, mechanics, metal 
workers — in all of America's skilled labor force. You 
are investing in America’s future. In freedom itself. 

Don't pass this investment opportunity by. Call your 
State Savings Bonds Director. Or write today to the 
Treasury Department, U.S. Savings Bonds Division, 
Washington 25, D.C. 


In your plant... promote the PAYROLL SAVINGS PLAN for U.S. SAVINGS BONDS 

i Vermont does not pay for this advertisement. The Treasury Department thanks, for their patriotism. The Advertlshts Council and this 
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lodders 

Lem noting equipment 

lominotions 

Lump assemblies 

Lording gear 

lonyords 

lapping equipment 

Lapping service 

lapping slurries 

lasers (optical masers) . . 
Latches 


launching equipment . . . 
Lavatory equipment .... 
lovotory service 

equipment 

leather 

life preservers 

life rofts 

Life support systems 

lifts 

Lightning arresters 

lightning protection 

systems — aircraft 

Lights 

limiters, current 

line selectors 

liner rroferiols 

lining fobricotion . 



locoters 


louvers 

Lubnconts 

lubricoting equipment 

M 


179 

179 

179 

179 

179 

179 

179 


179 

180 
180 


Machine attachments ... 180 
Machine parts, precision. 180 
Magnet materials, 
permanent .......... 180 

Magnetic powder 180 

Magnetic systems 180 

Magnetically soft 

materials 180 

Magnetizing equipment.. 180 

Magnetometers 180 

Magnetos & parts. ...... 180 

Magnetostriction 

equipment 180 

Magnets 181 

Magnifiers 181 

Maintenance equipment. 181 

Maintenance service 181 

Management consulting — 

service 181 

Manifolds 181 

Manometers 181 

Manostots 181 

Manuals 181 

Maps 181 

Markers 181 

Marking, 

electrochemical 181 

Marking equipment 181 


Masers 182 

Masks 182 

Materials handling 

equipment 182 

Mathematical service ... 182 

Mats 182 

Measuring equipment ... 182 
Mechanisms, moving coil. 183 
Medical equipment ..... 183 

Medical supplies 183 

Membranes 183 

Memories, magnetic core. 183 
Metal annealing ....... 183 

Metal finishing equipment 183 
Metal finishing service. . . 183 


Metal hardening 
treatment 183 

Metal spraying equipment 185 
Metol stress relieving 

treatment 185 

Metals — alloy steel, excl. 


stainless 185 

Metals — aluminum 185 

Metals— carbon steel, incl. 
wrought iron ........ 185 

Metals— cobalt base alloys 186 
Metals — copper 8 alloys. 186 

Metals— iron 186 

Metals — iron base alloys. 186 

Metals— magnesium 186 

Metals— miscellaneous ... 186 
Metals— nickel alloys ... 186 
Metals— nickel base alloys, 
corrosion-resistant ... 187 
Metals— nickel base alloys, 

high strength 187 

Metals— nickel base alloys, 
high-temperature .... 187 
Metals— special 

applications 187 

Metals— stainless steel, 

nickel bearing 188 

Metals— stainless steel, 

non-nickel 188 

Metals— titanium 8 alloys 188 
Meteorological equipment 188 

Meter coil forms 189 

Meters 189 

Microcircuits 189 

Micrometers 189 

Microphones 189 

Microwave equipment... 190 

Milling, chemical 190 

Milling equipment ...... 190 

Milling service 190 

Mirrors 190 

Miss-distance indicators. . 190 

Missiles 190 

Mixers, microwave 192 

Mockups 192 

Models 192 

Modulators 192 

Moistureproofing 

materials 192 

Molding 192 

Molds 192 

Monitoring equipment, 

radiation 193 

Monitoring systems .... 193 


Monitors, frequency 193 

Mooring equipment, 

oircroft 193 

Motor generator seis ... 193 

Motors . . . 193 

Mountings 194 

Mounts 194 

.V.ufllers 194 

Multicoders . . 194 

Multicouplers 194 

Multimeters, dititol — 

hybrid 194 

Multiplexers 194 

Multipliers 195 

N 

Nameplates 195 

Navigation equipment, 

electronic 195 

Novigotion equipment. 

nonelectronic 19S 

Netting 19S 

Networks 195 

Nipples 197 

Nitrogen 197 

Nozzles 197 

Nuts 197 

o 

"0" Rings 197 

Oiling equipment 197 

Optical equipment 197 

Optical parts 199 

Oscillators 199 

Oscillographs 199 

Oscilloscopes 199 

Oscilloscopes, storage ... 199 

Ovens 199 

Oxygen 199 

Oxygen systems 199 

P 

Pockogmg consultants 199 
Pockaging materiols . . 199 

Pockoging services ... 199 

Pockings ... 199 

Pods 200 

Poging systems 200 


Poper fabrications 200 

Poper moteriols . . . 200 



Pitot tubes 201 

Pivots 201 


Placards 201 

Plastic fabrications 201 

Plastic-forming equipment 202 

Plastic materials 202 

Plates 205 

Platforms, guidance 

system 205 

Plotmg service 205 

Ploybock equipment. 

recording 205 

Plotters 205 

Plugs 205 

Plywood 205 

Plywood moteriols . . 205 

Plywood & metol, bonded 205 
Plywood molded ports . 20S 
Pneumatic equipment . . . 205 

Pointers 205 

Posts 205 

Potentiometers 205 

Powder metallurgy 206 

Powdered metal ports. . , 206 

Power equipment 206 

Power supplies 206 

Preamplifiers 207 

Precipitators 207 

Precision fabrications . . . 207 

Preforms 207 

Preheoters 207 

Preselectors 207 

Preservatives 207 

Presses 207 

Pressure-limiting 

equipment 209 

Pressurization systems . . 209 

Pressurizers 209 

Primers, engine 209 

Printed circuit card 

testers 209 

Printers, high speed 209 

Probes, test 209 

Programmers 209 

Programming 209 

Projection equipment . . . 209 
Propellants, rockets .... 209 

Propellers 210 

Propellers, test club 210 

Proportioners, flow 210 

Propulsion systems 210 

Public address systems. . . 210 
Publications preparation 

service 210 

Pullers 210 

Pulleys 210 

Pumps, gaseous systems. 210 
Pumps, liquid systems. . . 210 

Punches 213 

Punching equipment 213 

Punching service 213 

Purification equipment .. 213 

Pushbuttons 213 

Pushrods 213 

Pyrometers 213 

Pyrotechnic equipment . . 213 
Pyro-thermoelectric 
components ......... 213 

Pyro-thermoelectric 
materials 213 
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Q 

Quadrants, engine control 213 

R 

Racks 213 

Radar equipment 213 

Radiators 215 

Radio equipment 215 

Radiographic equipment. . 215 

Radiosondes 215 

Radiotelephone equipment 215 
Radome testing service.. 216 

Radomes 216 

Ramps 216 

Reactors 216 

Readers, paper tape 

photoelectric 216 

Readout equipment, 

digital 216 

Readout instruments .... 216 

Reamers 216 

Receivers, avionic 217 

Reconnaissance equipment 217 

Recorders 217 

Recording equipment ... 217 

Recovery systems 220 

Recovery units, vapor 220 

Rectifiers 220 

Reducers, speed 220 

Reels 220 

References 220 

Reflective materials 220 

Reflectors, radar 220 

Refrigerating systems ... 221 
Registers, electrical 

impulse 221 

Reguloting equipment . . . 221 

Relays 221 

Release mechanisms 221 

Reliefs 221 

Remote positioning 

systems 221 

Removers 221 

Repeater systems, 

message 221 

Repeaters 222 

Rescue equipment 222 

Research— service 222 

Reservoirs 222 

Resins 222 

Resistors 222 

Resolvers 225 

Respirators 225 

Restrictors, hydraulic 

systems 225 

Resurfacing service 225 

Retainers 225 

Reticles, optical 225 

Reversers, thrust 225 

Rheostats 225 

Riveting equipment 225 

Rivets 225 

Rocket motors 225 

Rocket vehicles 225 

Rockets, signal 227 

Rod ends 227 

Roll forming machines... 227 
Rollers 227 


Rolls 227 

Rotators 227 

Rotors 227 

Rubber 227 

Rubber products 227 

Running gear, ground 
equipment 227 

s 

Safing systems 227 

Sand blast equipment. . . . 227 

Sanding equipment 227 

Sanding service 227 

Sapphire parts 227 

Satellites 227 

Satin finishing compounds 228 

Scales 228 

Scaling service 228 

Scanners 228 

Scintillators 228 

Scramblers, electronic . . . 228 

Screening, wire 228 

Screens 228 

Screw machine products . . 228 

Screws 228 

Sealants 228 

Seals 228 

Search systems 229 

Seats, aircraft 229 

Security equipment 229 

Semiconductor 

components 229 

Semiconductor materials. 229 

Sensing units 229 

Sensors, voltage 231 

Separation systems 231 

Separators 231 

Servos 231 

Sets, rivet 231 

Sextants 231 

Shackles 231 


Shaping equipment ..... 231 

Shaping service 231 

Shearing equipment .... 231 

Shells, munitions 233 

Shelters 233 

Shielding 233 

Shifters 233 

Shims 233 

Shock absorbers 233 

Shot peening equipment. . 233 
Shot peening service.... 233 

Shrinkers 233 

Shunts 233 

Shutters 233 

Sights 233 

Signaling equipment 233 

Silicones 233 

Silver chloride, water- 

activated 234 

Simulators 234 

Sinks 234 

Ski retraction mechanisms 234 
Skin sculpturing service. . 234 
Skis, oircroft 234 


Sled propulsion units. . . . 234 

Sleds, test 234 

Sleeving 234 

Slides 234 

Slings 234 

Slipring assemblies 234 


Snow removal equipment. 234 

Snubbers 235 

Sockets 235 

Soldering equipment .... 235 

Soldering service 235 

Solders 235 

Solenoids 235 

Solvents 235 

Sonar equipment ....... 235 

Sound suppressors 235 

Sound systems 235 

Sounding equipment .... 235 
Sounding systems, 

ionosphere 235 

Space suits 235 

Spacecraft 236 

Spacers 236 

Spark plugs 236 

Speakers 236 

Spectrometers, moss 236 

Speech compression 

equipment 236 

Speed increaser units 236 

Spiders 236 

Spinners, propeller 236 

Spinnings, metallic 236 

Splicers, cable 236 

Splines, ball bearing 236 

Spray painting equipment 236 
Spray equipment, aerial. . 236 

Springs 236 

Sprockets 236 

Squibs 236 

Stabilization equipment. . 236 

Stabilizers 239 

Stacks, exhaust 239 

Stall warning systems. . . 239 
Stamping equipment .... 239 
Stomping equipment, hot. 239 

Stampings 239 

Stanchions 239 

Standards, frequency . . . 239 

Stands, work 239 

Starters, aircraft 239 

Starting systems 239 

Stepping systems 239 

Straighteners 239 

Straightening machines . . 239 

Strainers, fluid 239 

Strapping 239 

Streamers, warning 240 

Stretchers 240 

Stretch-wrap forming 

machines 240 

Strippers, wire, 

mechanical 240 

Strippers, wire, thermal. . 240 


Stripping equipment 240 

Stripping service 240 

Strips, terminal 240 

Stroboscopes 240 

Structural fabrications . . 240 

Struts 240 

Stud setters 240 

Studs 240 

Submarines 8 systems. . . 24*1 

Sumps, oil 240 

Superchargers 240 

Superfinishing equipment. 240 
Suppressors, transient . . 240 

Survival equipment 240 

Swaging equipment 241 

Swaging machines 241 

Sweepers, runway 241 

Switches 241 

Switching systems, 

crossbar 243 

Synchronizers 243 

Synchronizing systems, 

propeller 243 

Synchros 243 


Tachometers .......... 

Tape decks 

Target scoring systems. . 

Tarpaulins 

Tees 

Telemetry equipment . . . 

Telescopes 

Television, closed circuit. 

Templates 

Tension devices 

Tents, engine 

Terminal strips 

Terminals 

Test equipment, electrical 
Test equipment, electronic 
Test equipment, 

non-electrical 

Testing services 

Textbooks 

Theodolites 

Thermionic devices 

Thermistors 

Thermocouple accessories. 
Thermocouples ........ 

Thermo-electric devices . . 

Thermometers 

Thermopiles 
Thermopiles, 

Thermostats 

Thimbles 

Thinners 

Thread anti-seize 

compounds 

Thread locking compounds 

Thread repair kits 

Threading equipment . . . 
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SEARCHLIGHT SECTION 


SURPLUS BARGAINS! INDUSTRY AIRCRAFT ELECTRONICS ELECTRICAL 
GENERATOR SETS 


5 KW, 400 
CYCLE MOTOR 
GENERATOR SET 



PF*'Po«° 4 d° 8 |>y ,0 <«' cycle!™’ 220/a° 


GENERATOR, 

i j JHOKp 35.0 

s| ' TV rpm. ' 220 / 440 ' volts, 
■ M ji"' Type C EoK'Fr«raf h Ml; 




Large quantities 

HETHERINGTON SWITCHES 


OVER 50% DISC. 

ON MOST ITEMS 
ADVISE REQUIREMENTS 




Micro Specialties 

1896 Walton Ave. New York 53, N. Y. CY 4-1525 

ALWAYS SELLING ALWAYS BUYING 

CIRCLE 503 ON READER SERVICE CARO 


LEAR ‘BENDIX* SPERRY 
AUTOPILOTS -COMPASSES 




SEARCHLIGHT SECTION 











SEARCHLIGHT SECTION 



N READER SERVICE Ci 


FLIGHT TEST 

Aircraft and facilities 
available for large or 
small scale flight tests of 
airborne electronic equip- 
ment. Photogra metric 
proving of navigational 
system track or position 


D AIRWAYS, Inc. 




Aircraft Radio 
Replacement Parts 
and Equipment for 

COLLINS 

BENDIX 

Immediate Delivery 
DC-3 DC-4 DC-6 DC-7 


CALL COLLECT 


SEARCHLIGHT SECTION 



Your Inquiries to Advertisers 
Will Have Special Value . . . 

— for you — the advertiser — and 
the publisher, if you mention this 
publication. Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied advertis- 
ers enable the publishers to secure 
more advertisers and — more ad- 
vertisers mean more information 
products or better s« 

*e value — to YOU! 


jsh 


ELECTRONIC TUBES DIODES & TRANSISTORS 

Leading Suppliers to the Aviation and Electronics Industry the World Over 
ONE MILLION TUBES TO DRAW FROM 


N READER SERVICE Cl 


SEARCHLIGHT Equipment Locating Service 

NO COST OR OBLIGATION 

loto,e Su,p '“‘ " w and u,,d ‘ 


" TSSSX«ff A tssZ rt SJZ ZSSrM-u 
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FUEL AND COOLING SYSTEMS HAVE A GOOD THING IN COMMON... FILTERS LIKE THIS 


Hydraulic-lubricating systems do, too. It’s an in-line filter by Air-Maze, used for everything from an- 
hydrous ammonia and hot gas to MIL-L 7808. Lightweight designs for all capacity requirements and 
pressures up to 3,000 psi. We build fluid filters for every aircraft and missile application, standard or 
special. We’ll build them to your basic design, using the filter element you specify (pleated— disc- 
cylindrical— all metal construction) with the filtration you require. For detailed information, write or call 
Rockwell-Standard Corporation, Air-Maze Division, Cleveland 28, Ohio. 


,V, 


AIR-MAZE rilTERS ARE PRODUCED BY ROCKWELL-STANDARD CORPORATION 







